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June 24, 1932. 
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Cumilative rainfall and rates of rainfall and ran-off for 
terraces 700 feet long with 4" grade per 100', and dif 
ferent vertical spacings as follows: 1l~A and 6-A * 2 

feet, 2-A and 5-4 = 3.5 feat, 3A and 44 = 5 feet. 
Rain of October 3, 1932, 


Deposit of silt.in channel.of Terrace 6-B, July 7, 1922. 
Gullies between Terraces 2-C and 3-C caused by concentration 
of water from contoured rows to natural depression. 

dune 8, 1932. 


Terrace profiles, Field "0", 


Erosion. in channel of 3-C, 50 feet from outlet. Terrace is 


1,500 feet long with constant grade of 6 inches per 100 
feet. . vune 8, 1932. 


Cuma tive rainfall and ratesof ranfall and run-off for 
terraces 1,500 feet long with 3.5' (anprox.) verticsl 
spacings and grades as follows: 3-C = 6" per 100!, 

4-C 2 4" ner 100', 5-C = 2" per 100°, and 6-C = levels 
Baim. of June 24, 1932. 


Gum nhtare rainfall} ont rates of “painfall and run-off for 
terraces 1,500 feet long with average vertical spacing 
of 3.5 fest and. grades as follows: 3-C = 6" per 100', 
4a 2 4" per 100', 5-C = 2" ver 100', and r6=—C = level. 
Rain of: October. 3, 1932. 


Cumlative rainfall and rates of rainfall and run-off for 
terraces one half mile long with average vertical space 
ings of 3.9. feet. Grades and soil are as follows:.- 
2-6.= 0%. to 6". per 100!,.1-C = 0" to 4" per 109', both 
on virgin soil, 2=-B = 0" to 6" ner 100', 3B = OF to 
4" per 100', and 4-B = 3" per 100', All three on eroded 

soil, Rabn of June 24, 1932. ) 


Cuwmlative rainfall and rates of ramfall and run-off for 
terraces.one half mile long with sverage verticsal svac- 
ings of 3.9 feet. Grades and soil are as follows: 

2-0 = 08 to 6" per 100', 1-C = o* to 4" ner 100', both 
on virgin soil. 2=B = §" to 6" per 100!, 3-B = 0" to 

. 4" per 100!,. and 4-B = 3" per 100'. All three on eroded 
soile Rain of October 3, 1932, 
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- terrace profiles, Field “Z*, Red Plains Soil Erosion Experiment 
ort ray Aon 


Compo dtd eross Giations of terraces built with various machines 
on we sie pp a and Aten Terme. Guthrie, Oklahoma. 


Wheat laud one-way disc plow working in moist soil on the Elliott 
farm. The discs are badly clogged with the Apa 4 earth 
ae’ are no longer efficient as dirt movers. 


Composite cross-sections of terraces built with various machines 
vals on” ‘the Blliott farm near Guthrie, Oklahoma. ; 


~ John seers tractor and Wheatland plow crossing Terrace 3-0 at 
angle of 45°. ~The terrace ridge is extremely dry and hard. 
Note that two wheels are off the ground and that the center 
discs are cutting very deep, resulting in damage to terrace. 
_ Fane 18, 1931. 


~ Tanden’ Gise and two eeetion hareéw’ working terrace dies Note 
overhang on ridge tops — 


= DeAll tractor cultivator on top of Terrace 5-B, cultivatize row 
on each side ridge po Caher shovels are out. of ground, 
June 18, 1931. 


- Do~All’ cultivator ieipicd rig mand to lersede 5~B on 
lower side of terrace. Skew is so great. that tractor wheel 
must rest on crop row to prevent plowing out crop of beans. 
June 18, 193d. 


DomAll tractor cultivator crossing Terrace 5-B at right angle. 
Tractor wheels are just over ridge top. Beam is resting on 
ground and Seen’ cultivator shovels are buried. June 18, 
BESS 


Seven foot binder cutting oats in channel of beat y-oo 3-C. Note 
~ whe a cutter tata channel. 


Caterpillar 1s tractor and seven foot Binder crossing at right 
angle to terrace ridge. Note that cutter is striking ridge 
top. 


Brush dam at lower end of Gully G WNote how brush has rotted and 
fallen in after three years of service. April 8, 1932, 
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Title 


‘s Poledam after three years service located at lower end of 


Gully F. Note that fill back of dam is level with notch. 


~) April 8, 1932, 


~ Failure of pole dam at lower end of Gully Fo This dam was 


- dnstalled in 1929, July 7, 1932, 


~ Woven wire dam in Revine A. Wote the accummlation of silt 


behimi the wire. April 8, 1932, 


~ Rock dam lata with mortar to height of four feet in Ravine A. 


May 27, 1932. 


~ Terrace outlet protective device with wide notch, constructed 


W ae eye 


» gullied grass land; Plot 13 = 3.6 acres, cultivated and 


_ of pyramided poles at outlet of Terrace 8=B, Filling 


occurred during spring of 1932. October 10, 1932. 


‘. Terrace outlet protective device constructed of loose rock 


chinked with straw at end of Terrace 6-B, All filling 
occurred during spring of 1932, 


~ Cumlative rainfall and rates of rainfall and run-off for 


small watersheds with different characteristics as fole 
lows: Plot Lb = 5.6 acres wooded; Plot J = 5.3 acres 


not terraced; Plot 15-A 3 3.1 acres, cultivated with 


» five level terraces; Ravine A 3 35.0 scres of terraced 


| “veLand. Landslopes vary from 3.5' to 5! per 100°. Rain 


of June 24, 1932, 


fa Cumulative rainfall and rates of rainfall and run-off for 


“sgmall watersheds with different characteristics as fol- 


lows: Plot L = 5.6 acres wooded, Plot J = 5.3 acres 


*gallied grass land; Plot 13 * 3.6 acres, cultivated 
and not terraced; Plot 15-4 = 3.1 acres, miltivated with 


five level terraces, Ravine A = 35.0 acres of terraced 
»lands Landslopes vary from 3.5" to 5! per 100'. Rain 


of October 3, 1932, 
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TRB, Terraces 1-A to GA with Different Vertical Spacings, Measure- 


aoe 
“Is VF BRABLE Ss. 
Title 


~ Total Wind Movement and Average Velocity in Miles per Hour 
| <r Monthly perawes t Beginning March cic 


- Record St Crop Rotations. 


“ments of Rainfall, Ron-off, and Soil Less for Princip,1 Storms 
faring the Yesr 1932. 


aa = ASETRGOS 3-C to 6-0 with Different Grades, Measurements of 


“pdnfall, Run-off, and Soil Loss for Principal Storms During 
aa! Yaar ieae 


- 2 Ee Terraces 1~C, 2=C, 2-B, 3-B, and 4B, with Different Grades, 
on Virgin and troded Land. Mendarensnts of Rainfall, Runoff, 
. ., and Soil Loss for Principal Storms during the Year 1932, 


~ Summary of perzees Gone trustzen Costse 


om ay HE of Terrace Sonstrustion—-Rergnan, Faulkner, Allen and 


Elliott Farms. 


"LS Record of Crop Yields on Plots Located on Terraces 5-B to 9-3, 


“'"S Record of Crop Rotations and Cover Crops Soil Renewal Field Plots——- 


_ Meld 3. 


= sama ry Sheet of Cost and Construction Data--Brush, Pole and Rock 
Check Damss 


SS Small Watersheds with Different Characteristics, Measurements of 


Rainfsll, Runoff and Beil Loss for Principal wrerme during the 
- Year, 1922, , 


"5 "Measurements of Rainfall and Run-off for Principal Storms which 


oeourred dn 19326 


~ Sumary of Run-off and Soil Loss on All Terraces and Watersheds 
for the Year 1931, with Both Seasonal and Yearly Totals. 


~- Summary of Runoff and Soil Loss on All Terraces and Watersheds 
for the Year 1932, with Both Seasonal and Yearly Totals. 
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"nc staay of the Soothe! control of soil erosion in its 

various » phases is ‘the primary ehgegtive of the Bureau of Agricultural 
Maginecring on the Red dong 5 Soil Brosion Experiment Station. Investi- 
gations ¢ Ne determine the rate and per cent of run-off from the terraced 
ma unterraced f farm ‘lands, eoupled with determinations of the soil losses 
from , the Same areas, are ed paramount importance. These investigations 
are. expanded to sew the effects of Yarious land slopes and soil condi~- 
Signa, the date from such experiments will ultimately define ® proper and 
esenonicg) ‘basis for decisions regarding the eg ed size, vertical spac- 
ing, and peraissible length for terraces. In addition ee will, by com 
ety) soil and nah losses “oe terraced and unterraced areas, serve to 
denons trate ‘ard economic necessity for terracing farm lands. The efficacy 
of terraces as Genservers of soil moisture, ai such dsaien mat all rain 
siher is retained, te studied on various soil sendi tions. Sevriaes are 
studied in relation to their effect upon normal farm operations when con- 
ducted either parallel to or across the terrace ridges. All operations 
are conducted with modern farm mchinery, the data obtained thus dictating 
desirable changes in machinery to be used on terraced land, and furnishing 
a ineahs whereby the most desirable shape of terrace cross section may be 
determined for various land slopes. 
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The first questions asked by the landowner interested ‘a 
terracing concern the probable cost and most efficient methods of terrace 
construction. Such inquiries ean be answered definitely only through 
experience gained under a wide variety of conditions. Accordingly, accu- 
milations of data showing the cost of building and maintaining terraces 
on different slopes, soils and surface conditions, are being made and will 
serve the threefold purpose of pointing out improvements in terracing 
machines, developing efficient methods of cons truction, and establishing 
a definite cost index upon which accurate estimates may be based. Uxperi- 
mental effort is also being directed toward the design of terrace outlet 
protection devices which may be cheaply instdled and toward the develop- 
ment of methods fer the disposal of water from terraced fields. Check 
dams arid soil saving dams, in their role of halting and reclaiming gullies, _ 


are studied extensively for possible improvements in design and construction. 


The Hed Plains region covers most of the western half of 
Oklahoma, northwest central Texas, and a small portion of southern Kansas. 
The Red Plains Soil Erosion Experiment Station Farm, selected as typical 
of the more erosive phases of this region, is located 5 miles south of 
Guthrie, Logan County, Oklahoma. ‘This farm, compriging 160 acres of 
rolling land, was opened under the Oklahoma Homestead Act of 1889, during 
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the famous run of that year. Severe erosion had taken pkee at the time 
the tae was leased for experimental use. 
r Topographic and soil surveys ghow that the slopes on the 
tora vary from two to eight per cent with & maximym difference in eleva~ 
‘tion of 78 fest, and that two prineisel soils are available. Kirkland 
Fined sandy loam soil occurs, (see foxnifep, Figure 1) on the smoother 
divides: in the central, south central, and northwestern sections of the 
farms The Vernon fine sandy loam 8011 occurs on the slopes forming the 
remainder of the farm. ; . 
An erosion survey of the farm proves that, of 70 acres of 
| eal iiva tea land, 68 acres are affected by erosion while the other two 
. acres are buried under from 6 to 24 inches of erosional debris. Soil 
planation over 48 per cent of the cultivated land varies from one to ten 
- inches. The remainder of the cultivated lana, with the exception of the 
_ varied the acres, is completely denuded to tepths varying from 10 inches 
to several feet. 
Rainfall and Run-off Measurements 

The intelligent design of any channel intended to convey 
excess rainwater from the fields mst be based upon 4 definite knowledge of 
the intensity and amount of rainfall and run-off. 

Three recording rain gages located as indicated on the farm 
map (Figure 1) measure the mount of reinfall at any instant to the nearest 
0.01 inch and the tina? 84 the nearest minute can be estimated from the re~ 


cordg charts. The daily rainfall records of these gages for the years 1931 
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tation on the Red Plains Soil Erosion Experiment Station for the year /93! 
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Figure /yo. 3 Record of daily precipitation on the Red Plains Soil Erosion Exper 
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el ie 
and 1932 are given in Figures 2 and 3. Further checks of the distribution 
of rainfall over the farm are made by standard weather bureau rain gages 


located at various points, see map (Figure 1). 


The measurement of run-off is accomplished by units consist- 
ing of a Parshall measuring flume combined with an automatic water level 
recorder (Figures 4 and 5). The charts from these recorders indicate the 
water stage at any instant to the nearest 0.01 foot and the time to the 
nearest minute. Tables giving the discharge of the Parshall measuring flume 
for any standard width at my given waterstage have been premred from 
extensive isboratory tests and are used in conjunction with the charts 
from the automatic water level recorders to prepare hydrogravhs of mn-off. 
The selection of the Parshall measuring fiume was made in preference to 
other flow measuring instruments for the following reasonsh 
1. The flume measurements are not aporeciably 
affected by the pee pe ef approach and as a result it is 
not necessary to store water to eliminate this factors 
2. A deep outlet channel below the flume is not 
needed since the discharge is affected only by extreme back~ 
water conditionse 
3. Theconcentration of water and consequent in- 
km crease in velocity at the throat of the flume tends to carry 
away any soil or drift which is brought to this section by the 


slow moving water in the terrace channel. 
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Pigure 4: Parshall measuring flume of two foot throat 
width with wing walls and recorder shelter. 
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Measurements of S$eitl Losses 


Measurements of the amount of soil loess are made with the 
Ramser silt Sampling Device. A wooden box (Figures 6 and 7) is used to 
trap all the heavier material in the run-off water. The size of this box 
varies with the width of the Parshall measuring flume as follows: 
For a flume of one foot throat width the box is 16 
feet long, five feet wide and two feet deep below the crest of 
the outlet weir; md for a flume of two foot throat width the 
box is 16 feet long, 8 feet wide, and 2 feet dem below the crest 
of the outlet weir (Figure 6). The amount of material dropped 
in the box is measured directly while the amount escaping in the 
water over the rectengular weir at the outlet end of the box is 
determined by a sampling device which takes a proportionate amount 
of the discharge at any stage of flow through a notch in the side 
of the box (Figure 6). The water from this notch of. 1/2 inch 
width enters a divisor box where it is again divided by geans of 
two gaall weires The enter through the larger or 3 inch weir is 
wasted while eins Sone the 1/2 inch wear 44 cones tad into a 
storage tank (Figure 7). The silt content of the water in the tank 
is determined and applied to the total volume passing over the 
outlet weir to determine the amount of dry soil in the discharge 
water. This figure when added to the material caught in the box 
gives the total amount of soil less from the drainage area for any - 


particular rain. 
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Climatolog ical Data 


Distribution of rainfall over the years 1931 and 1942 is 
~~ shown in Figures 2 and 3. The total rainfall of 27 inches on the station 
farm during 1931 is approximately six inches below the mean. At the first 
- of November us Satur aT! deficiency amounted to about 12 inches but 4 
total precipitation of 10 inches during the remainder of the year cut this 
deficiency in haif. ‘The abnormality of the rainfall year 1931 is further 
éaphasived when consideration is given to the fact that the spring months 
aré normally those of greatest rainfall. 
The rainfall occurrence during 1932 was more nearly normal, 
| githougkgthere was an excess of 3.65 inches sbove the yearly mean. June 
was 2 month of gteat excess rainfall with other marked excesses in January, 
July and December. Beficiencies occurred in March, April, September and 
Bovember. The rainfall for the other four months of the year was reasonably 
‘ néar the average. The 14.00 inches of intense rainfall which fell during 
the period May 31st to July 5, 1922 constituted 39 per cent of the year's 
rainfall and produced approximately 91 per cent of the year's soil losses. 
| Monthly wind movement and average velocity in miles per hour 
for the four years of record are given in fable Noo 1. These averages for 


the year 1932 were below normale 


Crops 
The Dixie three year rotation of corn, oats, cotton, combined 


with green manure and cover crops constitutes the basic farming system used 
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rotation is given in Table 2. Discussions of yields and other cropping 


features are included with the various experiments. 
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«= £ 
terraces in Pield.A, by crop seasons and for the total years 1931, and 
1932, are given.in Tables 13 and 14. Run-off data for 1939 is in Table 
125° )The per cent of the total rainfall which ran off during the year 
varied: from 18.0 per cent for Terrace 4-A to 27.6 per cent for Terrace 6A. 
The tendency toward a higher percentage run-off on the two upper terraces 
was elso present in 1931. This tendency may be due to the upper reaches 
of the field having been more affected by erosion prior to bresking out for 
experimental uses 
sie’ Inspection of the records of percentage run-off for the 
three years of record shows consistently that this percentage decreases 
as the vertical spacing between terraces is increased. This fact was 
particularly noticeable for the year 1932 when the percent of the years 
ranfall which-appeared as run-off was 26.1 per cent for the average of the 
two terraces with two foot vertical spacing, 23-8 per cent for the three 
and’ one @hlf foot spacing, and 18.9 per cent for the five foot spacing. 

Tt appears that. this variation may be caused by the increased distance 

down the slope between terraces and therefore increased time for percolation 
above the terraces of large vertical spacing. 

* 0 ec Study of soil less. figures. for the years 1931 and 1932 show 
important difference... Soil losses for the year 1931 were 2.74 tons per 
nere for the average of thw two terracesfro two foot vertical spacing, 
B.96.tons per acre forthe three and one half foot spacing and 4.98 tons 
per acre for the five foot spacing or an average increased loss of about 


‘one ton per acre for each additional foot of vertical spacings 
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For the year 1932, the soil loss on the average of the two 
foot spacings was 3.57 tons per acre, 3.37 tons per acre on the 3} foot 
spacing, and 3.05 tons per acre on the 5 foot spacing, which indicates a 
slight decrease in soil loss as the vertical spacing is increased, 

The seeming incompatibility of these two years results may be 
attributed to the great difference in effect on erosion as exerted by clean 
cultivated row crops and by close growing drilled crops. During 1931 Field 
A was cropped to corn in contoured rows followed by cowpeas planted in a 
similar manner. Yor the year 1932, the field was covered with a well 
established oat crop during the period May 15th, to July 15th when 39.5 
per cent of the year's rainfall occurred, causing 75 per cent of the year's 
run-off. The row crop of 1931 permitted the water flowing down the slope 
between terraces to gain velocity as the slope distance increased thus 
forming small gullies, See Figure 8, which results in increased erosion 
on the larger spacings. The close root mat of the oat cover existing in 
1932 checked the velocity of flow down the slope, forcing the water to 
filter slowly past the oat plants. ‘This action tended to make the rate of 
erosion practically constant on all the terraces regardless of vertical 
spacing. The slight tendency toward a reduction of soil loss per acre 
with increased vertical spacing may have been caused by the decreased — 
percentage of run-off on the larger intervals as previously discussed, 

The rains which oceurred in 1932 on the gui highly protective oat crop were 
frequent, and very intense, while those occurrin’ in 1931 on the clean 
cultivated row crop were few in number and not of great intensity, It 


seems probably, therefore, that the spread between the effectiveness of 
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these two erepe in erosion prevention efficiency would have been greater 


ee, comparable conditions of rainfall. 
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. aay Table My sre listed measurements ef rainfall, run-off and 
_ soil losses for. prinotpel ws storms occurring during the year 1932, The storm 
of May Bist: ‘represented the highest sustained rainfall intensities of the 
“ySie ranging from 6.00 inches per hour for the five minute intensity to 

: 3.84 inches per hour for the 30 mimute intensity. ‘The storm total precini- 

“tation was 3.12 inches. The intensities of run-off produced by these rain- 

fall intensities were not excessively high, due to the ground being very 

4 ary at ‘the time of the storm and also to the close cover of growing oats. 

rs Tis storm marked ‘the Deginning of. the series which produced the bulk of 
“the ‘year's rainfall and run-off ss previously discussed. 

poh? “The maximum rut-off intensities for the year 1932 were caused 

‘ by the’ storn of Junie D4th (see Figure 9) for hydrogravhs and rainfall curves 

with ee Te mimate intensity of 4.60 inches per hour and a 30 mimte 

intensity of 3.76 inches ner hours Due to the ground being saturated by 
previous rains, the percentage and intensity of run-off were gkk higher than for 
the rein of May Sist, which was greater in both volume and intensity. The 

¥ effect of ‘the close oat cover in reducing the percent run-off and soil loss 

| per aére on ‘the terraces of wider spacing is particularly noticeable for 
these two storms. 


The rain of 1.01 inches occurring on October 3rd, produced 


the higheat five minute intensity, 6032 inches per hour, yet recorded at 
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of Total Rainfall 
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Remarks 
(Crops, Soil, Ztce) 


: Cutting of corn stalks was com- 
: pleted November 11, 1931, Field 
0.57 : was plowed on February 6, 1932 : 
with one-way disc plow, Field 
: was disced and arillea to oats on : 


: February 24, 1932. The crop was 


oe ef ¢¢ 


; damaged by winds and lack of rain-: 


, 0.13 : 0.13 : 0.06 : 0.08 : 0.04 , fall during March. Oats were cut : 
a : a a : 0.01 : 0,01 a June 14, 1932. Oat stubble was a 
; Lol? : 1,01 ; 0.70 : 9,95 : 0.94 plowed under with one-way disc : 
: 0.11 : 0,01 : 0.01 0.01 : 0.01 plow on July 12, 1932. Cowpeas : 
: 0,04 0.47 ; 0.05 : 0.05 : 0,03 were planted in contoured rows on : 
0085 2 0.88 : Os£7 : 0.88 : Os2l : July 14, 1952. Green cowpeas were: 
0,30 : 0.07 0.47 0.21 : 0.51 plowed under on October 7, 1932 : 
Bo.i6-.0.10.3'0.24%"0.16 + 0,30 wi twemelaboerd low, 
ee So cone : 
a : 0,01 : 0,02 : 0.01 : 0.06 : 0.10 : 
No run-off or no soil loss t 
Total run-off estimated 
Maximum rate of run-off estimated 
No record due to instrument failure : 
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this station. The intensities for longer periods were not excessive, 
(Rainfall ampepe diy and accumulation, and rates of run-off are shown 
_\graghically in Figure 10). Percentage and intensity of run-off and amount 


of got) loss ex acre were not excessive due to the dry and absorptive 


Af ry: 


‘wbndttion of the soil. Daring this storm the field was supportinga clean 
“ogulttreted : row Grop of cowpeas and as a result was subject to the formation 


of enall gullies which increased in Size as the vertical pracing between 


r 
“t 


~hetianen ingrensed. This resulted in increased soil Teen per acre as “the 


. 
1s “vertices! spacing between terraces was increased, which duplicatédn the 


»| Samal ts obteined during the storms of 1931, when the field was cropped in 


“a similar manners 
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mabld 3 and. crop  ytelas fo¥ the years 1931 and 1932 in Tables 13 and 14. 


The corn ‘yields for 1931 were very lee because the corn crop was practically 


~ 


deatroyed by hot winds, at Sasaie stage. In 1932 throat erop was damaged by 


win outping a8 could not be considered a total loss. The corn yield per 


acre in iss. averaged 6.9 bushels per acre on the disturbed area, that is, 
the | terrace Fridge ana channel, and 5.3 bushels per acre on the interval or 
area not. disturbed by the terracing operation. Field harvesting for 1932 
KD ~ ata not divide. the oat crop -aeeerding to disturbed and nét-disturded- areas, 


Fi quatceanple strips harvested perpendicular to the contwuz by the Bureau of 


——— Le 


Chemistry and Soils indicated a greater yield on the disturbed areas. 
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Conclusions: 

It is not desirable t6 base definite conclusions upon the 
data now available on this experiment. The following trends have been 
well outlined, however: 
we Ths fs The percent of the rainfall which apoearé as Fin- 
“Ort décréasds de the vertical spacing between terraces increases, — 
a e¥ "eh th e increased opnortunity for percolation. 

2.°Soil'1oss in tons per acre increases directly with 
“the vertical spacing between terraces when the ground is bare, 
“te fallow, or cropped to’Clean cultivated row crops. 
"93. When the field is cropped to close growing drilled 
““erops, such as oats, the soil loss is not greatly influenced by the 
vertical spacing. 
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EXPERIMENT No. 8 


a ‘agrinsea With Different Grades 





por Sereges £0 oe iy are. experiment is to determine the effect 


“Of the ‘terrace grade on conservation of soil and moisture. This data will 
‘indicate the ‘most efficient grade for use in laying out terraces on the 
particular? soil and slope, 

“ °"lerraces 3-0 to 6-C, each 1,500 feet in length and with 
respective grades of Six, four, two and sero inches per 100 feet, comprise 
‘the Layout for this experiment. They are located on the northeastern 
Slope of the form. the vertical spacing of 3-C 4s constant at 34 feet 
while that of each of the other three terraces varies from about 44 feat 
at the upper end to two feet at the lower end or an average of anproxi~ 
mately 33 feet. ” The land traversed by the lower five to six hundred fest 
of each terrace has been in cultivation for many years with some errsion 
aS & result. “The remaining portion of the terraces lies on virgin land 
that was used for pasture prior to experimental use. Data pertaining 

WW Ginensi one cha drainage areas of terraces are given in the first six 

installed at the outlet of each terrace. 
et 





mns of Table 14,— Complete run-off and silt measuring units are 


wee soir os percentages and soil lesses on these terraces for 
crop P Seasons and the total year are shown in Table 13 for the year 1931 


and Table 14 for the year 1932, 
Merafors the eyuatest , 
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_ The run-off for the year 1932, in per cent of the total 







1l varied from 23.3 per Gent for level Terrace 6~C to 25.5 per cent 
hia! 


or res 4-C with grade af 4 inches per 100 feet. Yerrace 3-0 with a 
a bas 6 inches per 100 feat had a@ lower per cent run-off than 4-6 and 
i nie ; 931 was lower than all but 6-0 Inspection of the map, Pigure 1, shows 
thab the, (drainage area of terrace 3-C, is narrower at the upper end than 
te ather terraces and that the middle third-is mich wider due to a 
! Aecrenae in land slepe. This concentration of area on a flatter slope 
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vould aller the run-off water more time to percolate into the soil before 
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run-off, t y 


entering thie, terrace channel lana consequently might reduce the per cent 


“ per cent run-off on level Terrace 6-0 has consistently 
tae less than on the other res terraces in the @xveriment. This is 
"1 ane, first, to the decreased velocity of flow in the terrace channel with 
“consequent greater Eepertunity for percolation into the soil and, second, 
ope the pondage effect created by small deltas in the terrace channel, (see 
‘Figurel1). These deltas are formed at points of concentrated flow down 
a the interterraced area, (See Figure 12) and are not removed from the channel 


of the level terrace by the flowing water because of its low velocity. 
Ge 


or 


The effect of these deltas from year to year on the grade 

of the terrace channels is shwon in Figure 13 which gives original profiles 
of the terrace ridges and channels as run originally in 1929, end as run 
serly in 1983. In Terraces 3-C and4<€ which have the steeper grades and 


tere ‘the greatest velocities of flow the present channel grade, as 
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indicated by the lower dotted line, is practically perfect. In Terrace 5-C 
irregularities occur at points which field observations show to coincide 
with delta points and in Terrace 6-0 this effect is much more pronounced. 

The lower vortions of the channels of Terraces 3-C and 4-6 
with grades of 6 inches and 4 inches per 100 feet, are subject to a scouring 
effect, see Figure 14. This scouring rapidly removes all deltas from the 
channel and would soon cut a ditch were the outlet not protected. 

Dats relating to soil loss on these terraces indicate that 
this léss increases directly with the grade of the terrace. In 1931 (See 
Table 13) the loss varied from 1.25 tons per acre on level Terrace 6-C 
to 5.46 tons per acre on Terrace 3-C with grade of 6 inches per 100 feet. 
Por 1932 this loss increased to 4.06 tons per acre on the level terrace and 
15.06 tons per acre on Terrace 3~C,. 

For the two years of record, Terrace 3-C with a srade of 6 
inches per 100 pfeet, has lost 3.9 times as much soil per acre as level 
Terrace 6-C, Terrace 4-C with grade of 4 inches per 100 feet has lost 2.0 
times as mach soil, and Terrace 3-C with grade of 2 inches per 100 feet 
has lost.1.7 times as much soil as Terrace 6-C. Investigations late in 
1932 showed that the lower 500 feet of Terrace 5-¢ had cut out until the 
grade was greater than the desired 2 {aehes pére200 feet. This was ¢are- 
fully corrected and it is believed that as a result the ratio of soil loss 
between 5-C and 6-0 will be considerably lower during the year 1933. 
Inequalities in the grade of the other three terraces were also corrected 


so that recordsin 1933 will be subject to no error from this sources 
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. wechhe.great increase of soil loss and run-off on these 


betzaces Sarit. the year. 2PSe | J , Sereeres. with 1931 1. A be saat first, 
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an a 


on Ritara et | ground as compared with weattered small ‘rains during 1931. 
A eecond. Amportant: ‘Weaeen: lise “in ths aifterent in cover between the two 


years. A close cover of oats. on the field during the spring rain period 


fp 
@3Bwe Y 


of 1931  remalted in a. minimm intensity of run-off and soil less. Before 
tne fall rains of 1931 the field has been plowed with a moldboard plow and 
therefore was able ‘to absorb A great deal of moisture. 

#@ Cotton in contoured rows was on the field during the intense 
raihe of 1932 giving the ground but little protection. 
Dun-off and Soil Loss by Storms, 19521 | 

| Measurements of rainfall, ranwoff, end soil loss on the 
terraces comprising this exveriment are listed in Table 4 for the seventeen 
storms, which occurred during the year,1932.. Values of intensity, amount, and 
duration for the rain of June 24th fall slightly under those for the rain of 
May Slist, but are very similar. The rain of June 24th, however, fell on 
saturated soil, whereas othe rain of May 3lst fell on dry soil. This caused 
mch greater intefisities of run-off, percentages of rainfal appearing as 
mmoff,,.and g0il loss:for the rain of June 24th... (See Figure 15. for a 
graphical record of rdanfalland run-éff for the rain of June 24th). I+ 
is interesting to note that for either of the above mentioned rains the soil 


loss in tons per a¢re is practically equal to the total for the year 1931. 
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ES. Terraces 3-0 to 6-C With Different Grades (eS Sone. | ; 
| Measurements of Rainfall, Run-off, and Soil Loss For Principal stove, | puring the Year sr, pe $ * ; 
Red Plains Soil, Erosion Experiment Station Near Guthrie, Oklahoma j i , ie ay 
. “ wr ee : . - 
: 3 : Po :M acx Mun Raves Whe pe ee Are F . $ 
: Date Of : Average Rates of Rainfall :Rainfall; ; AR ie : Total Run-off In Per pend? Soil Loss In Tons Per Acre; 
t ; oS For tee a AN EN: e-6 !____9f Total Rainfall: ‘. Pemerkrs”, 
beer pene es | ESD 
: Storm ; 3 3 w 2078 : Storm : See. : [Sees t)~CO «CO. eo Te ae : ; : $ : ; 3 : : 
3 Min. : $3 t 3 , : : : Feo iin/ir. + 5-¢ t 400 x Sef 3. 60 i 3-0 3 deeC 2 Se 3 6-€ 3 Srep, Soil. Etc. 
3 : $ : ; t : 3 : ; r : 3 “8 ; : ee : 3 3 ‘ t 3 : 
¢ 3 3 : : g 3 : : : : : 3 3 $ 3 a 3 : 3 H 3 3 t 
tJanuary 4: 0.48 : 0.48 : 0.44: 0.39 : 0.34: 2.35 : 0.56 : 0.19 ; 0.71; 025% @ 3). t @° we. ¢ 22.643: BEEF 2s a  & a 3: Ovi 20.25: a “: a a Cowpeas were plowed | 
F : : : 3 3 Hy 3 : : ; : t 3 3 Ags : . of wa; § : $ : t PN 
¢ ™ «153 0056 ? 0,50 > 0.28 : 0.27: 0.28 : 0.74 : a : a Peg Oe me be es Sa SR eRe wea O° 8 ee Roe: a gs ender oie greek 
t : 3 : $ ’ 3 : ; 3 : 5 2 t 3 ? t : 3 3 . : 3 3 3 : . 
t " 21: 0.72 : 0.60 : 0.56 : 0.51 : 0.42: 1,19 3 0.77 : 0.27 : 0.82 ; 0.29 : 0.04 70.002 : 0.10: 0.05: 61.5 : 48,0: 20.0°: 21.8 3 0643 3; 0.39 ; 0,09 : Trace: mamre with tandem 
t : ? ; 3 5 t : : : : : : z $ $ : 3 ‘ Be t 3 3 t 
‘Feb. 10: 2.16 : 1.80 : 1,40: 1.17: 0.88: 0.50 : Sons. 8 4» pint laa 2 ee See 8) BS. aR De ee ee ee, Se er ee, sh he t. a : disc, November 10, 
: : : ; : : : 3 : : t : : we 3 : : 3 ; 2 3 $ : : 
May 31: 6.00 : 4,68 : 4.20 : 4.35 : 3.84 2.96 ad i: ad ; 6,80: 2.44 : 5.41 3 2.08 : 1.98 : 0.05 4 41.7.: 46.6 $ 56.4 : 48.5 : 3.15 : 2.28 : 2.34 : 1.11 : 1931. Field was 
; 3 Pat : 3 : 3 : : : : 2 2 3 t Res : tok) 3 i ; t+ 2 3 
: June 3: 0.96 : 0.84 : 0.64 : 0.63 : 0.52: 0.81 +: 0.22: 0.08; 0.22 ; Q.08 .: 0.18 : 0.07 : 0-12 : 0.06 : 16,0: 10.09; 29.6: 5,00: QO.14 : 0.06 : 0.24 : 0.04 : plowed with mold- 
: 3 3 : : : : : : t : 3 3 3 2 3 4 ; 3 air, S rae 3 3 
; os 4: 2.28 : 1.86 : 1.68 : 1,44: 1.14: 1.09 +: 3.53 : 1.23: 5.62 : 1.50 : 2.85 : 1,10 : 1.23 : 0.59 : 69.7 3 76.0 t 75.0 : 88.0 : 1.55 : 0.82: e52 t 0.59 : board plow, February 
: : 3 H : : : : : : Ya 3 3 : 8 : Pay t : t t $ : 
37-8 5: 1.92 : 1.68 : 1.64 : 1.44 : 0.98 : 0.73 +: 2.48 : 0.86 + 2,82 : 1.01 § 1.57 : 0.61 3 Oc51 : 0685 + 5957 : 50.5 3 60.5 3 68.5 : 084 3 0042 : 0.52 : 0.13 : 8, 1932. Cotton was 
: 3 : 3 H : : $ : : : t 3 3 : 3 3 H $ 3 3 3 3 
c % 25: 1.92 : 1.56 : 1.44 : 1.88 : 1.32: 0.90 : 0.15: 0.05: GE OR eee LSS. 8 ORE et ee ee eS gg) Sees 3 planted in contoured 
; 3 3 2 H : H ; 3 : ; : : : 3 3 3 $ : 3 3 ; 3 = 
; 243 4.80 : 5.84 $ 3.60 : 3.54 : 3.24: 2.84 : 7.51: 2.62: 6.92 | 2648 2 5,28 t 2,032 2.535 t 1618 3 7105 ¢ 75.0 t 73.0 3 79.0 3 4.72 3 2.49 ; 2.58 : 1.528 : rows, May 6, 1932, - 
F : 3 3 3 g 3 $ : : : 3 ce 3 a oF 3 ; H : H t 3 : 
s * 263 0.48 2 0.356 : 00352 : 0.30 : 0.28 +: 0.83 : 0.28 : 0.10: 0.25: 0.09: 0.20:0.0¢: &@ : &@ 3 36.3: 20.5 : 32.0 : 20,07: 0.89 : 0,09 : 0,15 : Trace: First cultivation on 
: 8 3 3 3 % H 2 ; 3 : a : 3 ca H i H H 3 3 3 t 3 
gon 503 1.56 % 1,02 : 0.84 : 0.84; 0.72 : 0.42 +: 1.93 : 0.67: 1.72; 0.62 : 0.99 : 0.38 : 0.40 ; 0.19 3 60.7 : 59,5 ; 52.8 3 61.8 : 0.59: 0.21 : 0.12 : 0,06 : May 31, 1932. Pick- 
: 3 3 ; : : : $ : : : ; : : $ by 3 H t $ F : : ane 
July Si 4.56 $ 5.72 : 2,88 : 2.54 : 1.64 : 1.76 +3 9.27 : 3.23: 7.27: 2.60; 4.70 : 1.81: 1688 : 0.91 $ 68.0 : 67.0 : 64.0 : 74,0 : 2.19 : 1.40 : 0.68 : 0.56: ing of scottom com- 
: 2 $ 3 $ : H $ $ : : 3 3 2 3 3 3 ; : $ t ee 3 
‘August 16: 2.88 : 2.64 : 2.24 :1.92: 1.52: 3.76 +: 0.41 : 0.14: 0.41: 0.15: 0.43 : 0.16; @ : @. $ 18.3: 16.4 : 12.2; 10.0": o.55 : 0.16 : 0,11 : 0.81 : pleted on October 
3 3 $ ; 3 3 3 3 H : ; g : F} 3 H 3 : + 3 3 me z : 
sOctober 3: 5,64 : 3.72 : 2.96 : 2.40: 1.70: 1.02 : 2,24: 0.78: 2.24:0.80; a@ 3:4 : 0687 : O13 : 32.1 3 S704: 24.2>; 15.7; 0.21 : 0.15 : 0.07 : 0.02 ; 14, 1932. Winter 
t 3 ; t $ : t 2 : $ : : : $ : : t i i} 3 3 2 : $ 
t+ © 25:3 4,56: 3-84 : 2.88 : 2.25 : 1.52 : ol4 : 0.53 : 0.11 : 0.25: 0.09: 0.11: 0,04: a@ : a : 3,8: 4,0d: 3a: a 0.04 : 0.01 : 0.01 : a : wheat drilled bet- 
: ; 3 3 3 3 ; $ 3 : ; : oy : 3 3 $ 3 3 H 3 H 3 $ Ween 
(Dec. 25: 0.72 ! 0,60 : 0.44 + 0.42 : 0.38 : 2.78 +: 0.33 : 0.11 : 0633: 0.12 ; 0.18 : 0.07 : 0.18: 0.09 : 25.0: 25.0": 2540": 25.0": 0.17 : 0.03 : 0,06 : 0.08 : ween cotton rows on 
$ $ $ $ : ; : 3 3 : ; t t H ; 3 3 H t 2 t 3 
; : Terrace Land Slope Vertical Spacing Length Grade : : : : ; ; ; ; ; ; : : : October 13, 1932. 
: : 3-C 4,33 3.51 “1600 6" per 100! : : ae oe | ; ; Note: : 
; , 4-6 4.41 3.47 1500 4” per 100! : : Sy es 3 3 &. = Wo run-off or no soil loss : 
1500 2” per 100! t : t ; ; 3 ~ be ® Total run-off estimated : 
8 $ 5-C 4.72 3.43 pe f = ‘ : a 
: ; 6-0 5,51 3,27 1500 Level : . f : . ad, , No reser or to perenbr es: eee fs 
4 4 . ; ; } ; , : 4 3 : : : ; : : : : 3 : 
° e Ld =! &. O a 
G | 
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Hydrograph records of rainfall and run-off for the rain of 
October 3rd are showk in Pigure 16. This rain was very intense and brief, | 
and fell on pot soil. 
Comparison of the various rains for the year 1932 substan- 
tiates the following trends outlined in 1931. 
1. For similar rains the intensity and rim-eff! per- 
centage increase with the degree of saturation of the soil prior 
to the rains iS 
2. Per sett rainfall appearing as run-off dokfedeues 
as the grade of the terrace is decreaded, wut the variation is 
_ | 
Be Intensity of run-off decreases as the grade of ‘the 
terrace 1heereesens | 
4. Soil less per acre decreases as the grade of the a 
terrace is reduced. | 
Crop Yields: 
A erop history of the field for the year 1932 is given in x 7 
Table 4 and erop yields for the years 1931 end 1932 in Tableg 15 4nd 14, 4 
The yield records for both years show minimum Solan for Terraces 3-6 
ama 6-6 with the maxinnan ‘and pints grades of ggg d wi dibey ‘The Jew 
yield from 3-0 is probably caused by the scouring effect of the high 
velocities of flow on the 6 inches per 100 feet grade while the low yield ° 


from Terrace 6-C is believed to be due to the ponds caused by the smalls) 


‘* 


deltas formed in the ‘terrace channel. These ponds remain for sufficient 
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i) 
time to drown part of the crop. 

Oat yields for the year 1931 were not determined separately 
by field measurement for the terrace ridge, channel, and interval but were 
estimated on the basis of narrow strips harvested perpendicular to the con- 
tour by the Bureau of Chemistry and Soils. This estimate indicated a slignt- 
ly higher yield for the interval than for the disturbed area. Yor the cotton 
crop harvested in 1932, each unit of ridge, channel and interval was harvested 
separately. The average of all four disturbed areas, consisting in each 


case of the terrace ridge and channel was 684.17 pounds of seed cotton per 





acre and the average of the total area was 583.07 pounds of seed cotton per 





acres The average of the per acre yields of the graded terrace channels 
was 582.36 pounds of seed cotton as compared with 343.02 pounds of seed 
cotton per acre in the channel of the level terrace. 
Gonelusions: 
Data secured during the year 1932 substantiates 211 claims 
mode in 1931 and outlines some new trends. All trends so far established 
by this experiment are outlined below: 
le The per cent of the rainfall appearing as run-off 
decreases to a small extent with the grade of the terrace. 
2. The intensity of run-off decreases decidedly with 
decreased grade of terrace. 
3. Yearly soil loss per acre is sbout one fourth as 
mach on the level terrace as on the terrace of six inch grade per 


100 feet. 
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Long Terraces 1-C, 2-C, 2-3, S-B, and 4-B, With Different Grad 
es, on Virgin and Eroded Land : 
easurements of Rainfall, Run-off, and Soil Loss For Principal siurus During the Year 1932 


Red Plains Soil Erosion & periment Station Near Guthrie, Oklahoma ; 
> Total é Maximun Rates of Runeoff ¢ : : 









: . c 
; Average Rates of Rainfall shesnt ele) + Tobel Run-off In Per Cent :Soil Loss In Tons per Acre; RA @pste oe or kg : 
a ee ee For 3 : : : EET : Of Total Rainfall Lo tae 
2: 5 3 r + 2 3 30 : Storm ; ; > Sec. ; ; Sec. 3 : Sec. ¢ : Secy 3 2 2C : 1-6 2 2B 3 5B 3 4B 3 2-6 sieC £2-8 S35 (Crops, Soil, #tc.) : 
; Min. : Min. ; Mine ¢ Min, ; Min. ; Period : Feet fIn itei Feet :In/Hr.: Feet ;1n/Hr.: Feet :In/Hr.: Feet sInfir.: : : : : : : : : : 
t H H : : : : 3 t woe $ 3 : 4 oe | : . : r ¢ 3 : : : . : - ° 
; 0.48 : 0.48 $: 0.44 0.59 : 0.34: 2.35 3: 0.46: 0.10 : 0.66 : 0.11 ; 2.50 : 0.25: 1.57: 0.24: a ; 4 : 11.5: 9.5 : 37.4:418: 4d Hoe ; 0.07 0,14: 0.19 : 4 cover crop of winter wheat was planted : 
: 4 : , ; é as : : : : : : : : : : : ; : : ; i 5 : 
15: 0056 : 0.50 : 0.28 : 0.27: 0.28: 0.74 : a : a : a $m. 40.41 0.08 0.89: 6505: a pa ye 3 20,09: 25.53 1s @ ot eS OROET 0.0 : 0,02 : between the rows of cotton stalks in : 
: : : ; : : : : : : : : : : : : : ; ; ; ‘ ; : : ; 
+ 0.72 : 0.60 : 0.56 : 0.51 : 0.42 : 1.19 : 0.77: 0.17 : 1.11 30.18 : 2.16 : 0.36 : 1.79: 0.51: do 4¥@ 5: 36.1 ; 52.5 5 57.5.2 59,0 2) 4 @ +: 0,17 : 0629: 0.32: September 1931. ‘The field remained with : 
. $ 3 3 t 3 . . 4 . rs . > é ° . ° . $ * . 
; Se aes ; ; 3 3 ; 3 $ 3 : : : : : : ; ‘ ; ; : 
t BalGup 2 oOSre Te 40r sya Pe 0.88 ; 0,50 : 0.08 : 0.02 3 0.10 : 0,02 : 0.57 : 0,06 : 1.05 s—O>1L8 Oco7 4 0.06 : led 3 Loose. a 12.8: 6.2 3 “e beg | 3 0.03 = 0504-5 this cover until April aN 1932 when it . 
: 3 3 3 3 3 : way is ‘ ipod ° ees Py 5 y Py ° : : : | : : 
. ¢ e oe . . . . 5.2. . . . ° e ® 4 ° . + 
31: 6.00 : 4.68 : 4.20 : 4.35 : 3.84: 2.96 : 8.00 : 1.81 : 8,00°: 1.29°:11.87¢; 1.95°:12.01 : 2.12 ; 8.00%: 1.41°: 36.0 ; 32.2 3 3767: 46.1 : 44.4 : 1.71 : 1.27 :1.79 : 2.02: was plowed with a moldboard plow, The . 
5: 0.96 : 0.84 : 0,64 : 0.63 : 0.52: 0.81 : 0.15: 0.03 : 0.22 : 0.03 : 0.71 : 0.12 3 0577 : 0.13 : 0.51 : 0.09 : 206; 2.05; 21.1: 27.2 : 38.7: 0.01 : 0.04 : 0.14 : 0.26: whole area was tandem disced and planted 
; : : : : ; aes Paha; : : 3 : : : ‘ : : ; : : i : ; 
4: 2.28 : 1.86 : 1.68 : 1.44 : 1.14: 1.09 : 3.17: O.72: 4.70 : 0.76 : 6,92°: 1,14°: 6,11 : 1.07 : 4,60 : 0.81 : 40,8 : 56.7 + 69.5 3 67.4 : 78.6 : O41 : 0.71 : 1.44 : 0.88 : to com on April 25, 1932, Beginning 
: : ¢ : : : : : ; : : : : : a3 ; : : : i : ; ; : : : 
5: 1.92 : 1.68 : 1.64 : 1.44 : 0.98 : 0.73 : 2007 > 0,58 + 2.73 : 0.44 : 3.17%: 0.52°: 4.60 : 0.80 : 2.57 ; 0.45 ; 39.8 ; 32.0: 37.0: 45.6 : 52.8 : 0.21 : O.SL : 0.39 ; 0.37: May 10, 1932 the corn was cultivated every : 
: : 3 : : : : ; J : : ; : Pome oo 3 : : : : : : ; ’ : : 
25: 1.92 : 1.56 : 1.44 : 1.38 : 1.32: 0.90 : a - a arr. er! t 1.57 340.25 : 0.57 : 0.06: a ia $ au @ =¢°i2 40" t 630-2, a + a a + 0.13 : 0,09 : two weeks until June 17, 1932., Cowpeas : 
24: 4.80 : 5.84 : 3.60 : 3.54 : 3,24 2.84 : 8.88 : 2.01 :13.18 : 2.12 :14.85 + 2.495 714.69 2.97 :10.61 : 1,87 : 60.0 : 62.0 : 75.4 3 67.0 : 74.6 : 2629 : 2071 : 3,31: 2.74 : were planted between the corn rows : 
: : : : : eae : : a: 2 : ; ; : : : : : : : ; ; ; : 
26; 0.48 : 0.56 : 0.32 : 0.30 : 0.28 : 0.83 : 0.07 : 0.02 : 0.33 : 0.05 : 0.88 : 0.14; 0.71 : 0.12 : 0.77 0.13 : 304 : 16.4 ; 36.7 : 31.6 : 42.3 : 0.05 : 0.09 : 0.26: 0.23: July 26th. Husking of corn was completed : 
: H : : : : : : : 2 : : : es : : : H : : aoe : : : : 
50: 1.56 : 1.02 : 0.84 : 0.64 : 0.72 : 0.42 : 1.57: 0.35: 1.79 : 0.29 : 3,44 : 0.57 : 3.35 : 0.58 : 1.93 £0.54 : 26.5 : 39.2 : 64.5 : 55.2 : 71.2 : 0.14 : 0016 : 0.27: 0.28: August 22, 1932. Corn stalks were plowed : 
5: 4.56 : 3.72 : 2.88 : 2.34: 1.64: 1.76 : 7627 : 1.64 :10.61 : 1,71 :12.42 : 2,05 :12.20 : 2.14 : 8,50 : 1,50 : 45.2 , 51.7 : 62.0 : 58,0 : 65.09; 0.70 : 0.68 : 1.41 : 1.87 : under with moldboard plow, October 20, : 
#16; 2.88 ; 2,64: 2,24: 1.92; 1.52 : 3.76 +: 2.09 : 0.47 : 2.48 : 0.40 : 6.80: lle: 6,92 : 1.21 : 3.17 £0.56 : 20.0; 20.6 : 34.8 : 44.53 ; 36.5 : 0.29 : 0.29 : 0.44: 0.78 : 1932, : 
3 3 H 3 : : : : : : : : H H : - : : : 3 : : : H : : 3 
er 5; 5.64 : 3.72 : 2.96 : 2.40: 1.70: 1.02 : a ad: j phatey fF 0.24 ; 6.68°; 1.10°; 6.22 : 1.09 : 1.18 : 0,21 ; 20,0°: 24.2: 48.1 : 46.3 : 13.7 : 0.08 : 0.07 : 0.15 : 0.24: 3 
: : 3 H H H : : H 2 ~~ e Hy H : $ H ¥ 2 : : : : : : : : : 
pet 4006 § 5.0455 ° 2,88 628,201 1,58 -t 2614 spa ta : a 3 a oS ema erGr 3* 8. foes ee ts le ge Qe Qa t at @) i Sa = tavemum as a 3 : 
3 3 H 3 $ 8 3 3 H $ 3 : $ : 3 Py i $ 3 : 3 H Hy H . H re 
&; 0.72 : 0.60 : 0.44 : 0.42 : 0.38 : 2.78 : 0.35: 0.08: 0.29 : 0,05 : 0.57 : 0.09 : 0.58 : 0.10 : 0.34 ::0.06 : 10.0": 10.0%: 15.0: 15,0°: 15,0°; 0,05 : O707%e:' 0,09 ; 0.25 : 4 : 
: : : : : ; : ; : : : : : : : & : : : : : : : : ; : 
: Terrace Land Slope Vertical Spacing Grade Length ; : : : : 3. : 3 : : : : : 
: 2-C 3.66 2.93 Or to 6" per 100! 2925 ; : : 3 : 3 : 3 : Note: : : 
1-c 5054 5091 O" to 4" per 100! 2350 : ; : : : ‘i : : : °& * No run-off or no soil loss : : - 
: 2=-B 2.79 3.99 O” to 4" per 100* 2536 : : : t : : : 3 H b = Total run-off estimated : et 
, 3=-B 3.70 3,45 0" to 6" per 100! 2856 : ; $ $ H : H H : ¢ = Maximum rate of run-off estimated : : 
4-B 4.21 3.98 3" per 100! 2885 : $ 3 : : 3 : 3 d = No record due to instrument failure : ; 
: : Mig : ; : : ; ; : 7 ; @ = Silt sampling unit not installed: : 
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gradé, on badly eroded land was slightly less than twice that occurring on 
similar terrace 1-C on virgin land. During 1932, terrace 3-B with 0" to 
6" /100" grade, on eroded land lost 1.5 times as mich water as similar terrace 
2-0 on virgin land. ‘he increase in per cent run-off for the year 1932 
as compared to the year 1931 is due largely to the greater intensity and 


sauéney of storms. On both the virgin and eroded land the terraces with 


variable grade from 0" to 6"/100" lest about three pre cent more of the 


rd * 


a 


yeat' s°PAinfall for 1932 than was true of the terraces with 0" to 4"/100" 
grate. 

°A 8° Study Of soil less totals shows that for the year 1931 the 
soil loss in tons per acre for terrace 2-B with « variable grade of 0" to 
4/100" on badly eroded land was 4.67 tons per acre, or 2.4 times the figure 
of 1.95 tons per-acre for similar terrace 1-C on virgin land. Yor the year 
1932, terrace 2<B lest 10.32 tons of soil per acre as compared to 6.65 tons 
pér acre on terrace 1-C. Terrace 2-B lest 1.75 times as mich soil as terrace 
1-0 over the two years of record. 
*le01) qeyrace 3-B, with a variable grade of 0" to 6"/100', lost 
5.27 tons of soil per acre in 1931 and 10.56 tons per acre in 1932. These 
igdeés Ave only slightly higher than those on terrace 2-8 with )" to 
4*/100"° grade, A-e1lt sampling device wes not installed on terrace 2-0, 
which has 0" to 6"/100' grade on virgin land, until late in the spring of 
{30 ana consequently yearly total losses for 3-B and 2-C cannot a sete 
WoWever,’ for the period May 1st, to October 15th, 1932, the soil loss on 
Yorracé 2-0 was 5.89 tons per acre as compared with 9.76 tons of soil per 
ido6 68° ted#eg8°S9B; or <1.65 times aamuch loss from the eroded land as from 


the virgin. 
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Eumott and Soil Loss by Storms, 1932; 

Ue "Measurements of rainfall, run-off, and soil loss on the 

| Saeveday Comprising this experiment are listed in Table 5, for the seven- 
teen storms which ocaurred during the year 1932, 

Sn Thé'rains of May 31st and June 24th, 1932, had the highést 
rainfall intensities of the year, and produced the largest soil losses in 
tons per acre. The rain of June 24th wag slightly the lower in all values 
of intensity and volume, was very similer in manner of occurrence, The 
vain of tay 3lst occurred on very dry soil while that of June 24th, occurred 
on soil nearly saturated; consequently, the intensities of run-off were 

. “Rtgher for the later rain. Graphical records of rainfall ond run-off are 
shown in Figure 17, for June 24, 1932. 

“the difference in amount ef soil and fuater logs between the 
vane and eroded neat was small for gach of these storms. Study of the 
nal ler storms which occurred during the? remainder of the year shows the 
terraces on eroded land consistently losing twice as mech goil as those on 

- virgin rasa? This data indicates that the virgin soil can absorb moisture 

with sufficient rapidity to prevekh excessive run-off during all ordinary 
‘vains, but that during rains of excessive intensity and duration this absorp- 

_ Hon does act quickly enough to prohibit run-off, 

4 The rain of October 3rd was very intense for a short pericd, 

and produced about one third the volume of the DP ahorak? The maximum 


. intone ty did not continue for a time equal to the time of concentration 


and as a result great inteasities of run-off were not attained. ‘The 


difference in run-off and soil loss between virgin and eroded land is 
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s I Sard history of the field for the year 1932 is given m= in 
le 5, and crop yields for the years 1931 and 1932 in Tables 13 and 14. 
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_ The fieta produced mpyten as 8 cash nbd for the yeny arn 

ee 1-C on virgin land begused 211 peandis of ‘Mint sate per acre 

a | compared with 161 pounds per acre from terrace 2-B, and 135 vounds ver 
from Terrace 3-3, both on eroded land. Corn was raised in 1932, but 
seriously damaged by chinch bugs and hot wknihe: The yields on terraces 
ace and 3-B on eroded lend were 6.1 and 6.2 bushels per acre respectively. 


Coad iim land prodaced 31% more cash crop than the eroded land in 1931, 


i. about 150% more in 1932. 
4 % | During 1931" the average yield of seed cotton per acre on the 
& 







| abea, gomposed of the terrace ridge and channel, which was distributed by the 

ra terracing pore iis for terraces 2-8, 3-B and 4-B, was 537 pounds per acre 

: the average for the total area was 555 pounds per acre. On terraces 

> and 2-C the disturbed ares yield was 695 pounds per acre and the yield 

‘ on the total area was "5 paunds per acre. for 1932, the average yield of i 
corn on the disturbed areas of terraces 2-B, 3-3, and 4-B, was 8.57 bushels 
( per acre, and the yield of the total area traversed by the three terraces s 
was 8.05 bushels per acre. The yield of the disturbed areas of terraces 

1+¢ and 2-C was 18,69 bushels per acre for 1932, and the yield of the total 


= of these terraces was 16.0 bushels per acre. This data indicates that 


| for 1931, the area not disturbed by terrracing had but slight advantage over 
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the yh nape area, and in 1932, the disturbed areas of channel and ridge 


ewer FY ue 

_ were more productive. “nis inerease may be due to the washing of good soil 

q from the snserval or area ‘ast disturbed inte the terrace ‘channel ware it is 
Fr 


held and becomes productive. “me data seems to indicate that after one or 
Geaee 


two years eco there is no aes ‘of productivity as a result of soil 


eres hd the s terracing operation | 
Hath beonred to date has outlined the following trends which, 
however, are not yet considered as definite conelusions: 

1, Run-off in per cent of yearly rainfall is about 
twice as large from terraces located on the severely eroded 
land contained in this experiment as from the terraces on new 

"land. 

2. Yearly soil loss from the terraces on eroded 
land is approximately twice that from the terraces on new land. 

3. During severe storms the absorption capacity of 
the new soil is overtaxed and the variation between soil loss 
and run-off on eroded and virgin land is not equal to the yearly 
avernge. For lesser storms, the new soil is able to absorb the 
moisture at a ranid rate and the variation between eroded and 
virgin land often exceeds the yearly average. 

4. Terraces of one half mile length create excessive 
discharge and consequently extreme depths of flow in the lower 
sections of the terrace channel. As a result terraces mst at 


all times be maintained to heights of about 18 inches for the 
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lower 500 feet of lengthe Recene wis ie “ning 


Bits omer ioeBe Crop. yields from the terraces located.on the virgin 
of love) end of this experiment. were from 31 to 150. per cent higher. than 
retained hose, from the terraces on eroded land... 
and the cates) of (:6e,Reduction of crop productivity on. the, soil. disturbed 
is oiuaiBY the terracing operation practically disavpears after the first 
sg bw0.or three years of service for the terraces. 
Wirgin S01, couprive the layout for ghis 
#-F ancireis the ©: LASGy at She center of the form ap wren 
} Located Mt} norte snd of the contrat ridges, ‘The xverass — ae 
seve She terraces ig 2.1, S.%, and G wer ea Pie Parges 
| and S-P, yesrectively. A record of ereve siasted = noe : wae 


4s listed in She foliewine table: 
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EXPERIMENT We. 4 
Level Ciratee With Closed Ends 
this ‘experiment yields information concerning the iédtel 
éf level ‘terraces in which the ends are closed and all the rainwater 
retained. The effect upon deep Fall of conserving all the rainfall, 
and the Stent of injury to crops by water standing in terrace channels 


‘gs 


studied in relation ty these terraces. 
pories Terraces 1-F, 2-F, 3-F, lecated almost entirely upon 

¥ivgin sofl. compricé the layout for this experiment. Terraces 1-F and 
2F encircle the hilltop at the denter of the farm and Terrace 3-F is 
located at north end of the Sakral ridge. The average slope of Lend 
beve the. terraces is 1.1, 3.3, and 1 6 per sunt for Sesradie 1=F, 2-7 
and o-F, Fespectively. A record of crops planted | and venom 5 yibiee 


is ‘Listed’ ‘in the ‘following table: 








g t - ? $ : : 2 

1929 $ 4 3 So. 2008 »p2 2, 143.0.«: lbs. of lint 
i mGostans moe ins : : : cotton 
11900 Oats ud 17.2 $ 16.5 $ Liven 5 16.5 : 31.0 : Sante of 

: ; : : : oats 

11981; Cotton:252.8 2 214.8 ; 163.8 : 18993 : 206.5 +: lbs. of lint 
———. e Md if y 3 : : cotton 

| Corn 211.0. 95»: 465 ¢..9 6.9. :Killed : Bushels of 
er > oe tae an” Mine t . on $ by ; corn 

' = + ae af : r :Chinch : 
ned. corn Le ¢- : ¢ . H 


pe attt. Subsoiling was done after yuan fig cotton in 1929, and before 
2 35 1 





“During the spring of 1929, water staod above these terraces 
tarrs 1? : ‘ 3 ; 
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for several days after a heavy rain, damaging the crop in the terrace 
channel and causing a delay in tilling the land and planting the crop. In 
the ‘spring and early swmer of 1930 a large amount.of rainfall occurred and 
a8 @ result water stood in the channels of the terraces continuously for 
over a month, drowning practically all.of the oats in the channel. 

“ov “o-For the year 1931 the spring rainfall was below normal. 

However, water’ stood in the channels fvom sixteen to twenty-one days. This 
period occurred just before cotton planting time and neither delayed plant~ 
ing the crop nor subjected the crop to drowning at any time. Even with 
such an ideal season as this to provide for the conservation of moisture, 
®@ comparison with adjoining graded Terrace 1-C on virgin land shows a yield 
Of 211 pounds of lint cotton per acre as contrasted to 200 pounds per acre 


for the weighted average terraces of 1-F, 2-F, and 3-F. This indicates 


‘that on this particular soil. the storage of water by closed level terraces 
‘4s not an°important factor in determining an increased crop yield. 


oo) -orwAs a result of the series of intense rains which occurred 


after May 31, 1932 the channels of Terraces. 1-F, 2-F and 3-F, were filled 


owith water practically continuously, until the middle of July. This resulted 


“in the complete loss of all crop in the terrace channel as shown in the 


following table: 


Oy Me 1 eid 





TERRACES 2 2< B= ~ Y , 1932 
Corn Yields on Terrace Channel, Ridge, and Interval 









: 
C] : $ 
tDivision: Normal : Subsoiled 3: Normal ¢ Subsoiled: Normal : 
; : : gia) 2 3 2 
: Ridge : 15.1 : 14.1 >: 75 : 14.1 3: Killed by chinch : 
fr : re ; ; ; bugs ; 
:Channel : 0.9 3 0.0 : Of : 0.0 3: 2 
tInterval: 11.4 : 9.6 : 3.5 : 5.2 : ' 
: ; : 3 3 
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The maximum depth of water in the channels of these terraces 
he tag the mec 0 seins was go great Caring. the spring of 1932 that the 
waterline was at times Level with the ridge top. Bvaporation and percola~ 
‘ton Sedtred’’ this level mifftotently, to a! mee over topping oy the next rain. 
. The terraces et this ‘time were maintained to an average height of 1.40 feet 
fer terhece Sy and 150 feet for terrace 1-¥. 
| An impervious subsoil underlaid by sandstone is held responsible 
for the water standing in the terrace channels so long after rains. ‘That 
Portion of the land above Terraces 1-F and 2<F and north of the central dyke, 
"see map Figure 1, was subsoiled to a depth of about 14 inches in the fall 
Of 1929 and again in the spring of 1932. This operation seemed to have no 
(great beneficial effect uvon the crop yield during any of the years of record. 
In both 1931 and 1932 the water disappeared from the channels 
of the subsoiled areas from one to five days sooner than from those of the 
‘Mormal area. During certain periods of the year, such as those of planting 
and harvesting, this short additional time might prove of great value. 
| Information thus far obtained upon level terraces with no 
, outlet on the erodedsoil of the Guthrie farm dictates that they are not 
. satisfactory for the following reasons: 
| 1. Terraces of excessive height or extremely small vertical 
a spacing are required. 
| 2. There is a serious decrease in crop yields due to 
drowning of crop in the channel and delay in harvesting operations. 

3. Wet terrace channels hinder the accomplishment of farm 


 @perations at the proper times 
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EXPERIMENT Wo. 5 


Short Level Terraces With Closed Ends and Long Terraces 
of Different Lengths With Open Ends 


Mes eS ee 


Mil BO 


Information from this experiment indicates the economical 

length and spacing of level terraces on eroded land for the particular 
soil and slope of thi¢ experiment. Conclusions are algo made in regard 
to the effect upon crop yields of preventing my run-off by means of the 
level terrace with closed ends, of permitting some run-off by @eavine the 
end of the level terraces open; and of no artificial obstruction to rumoeff 
in the case of land not terraced, 

“200 ) Revel Terraces 1-E t> 10-%, studied in this experiment 

vary*in length from 250 feet to 650 feet. Starting with Terrace 10-% 

at the. foot of the slope the vertical intervals vary as follows: two 
feet, tro. and one half feet, three feet, three and one half feet, dear 
feet, two feet, two and one half feet, two and one half feet, and two 
fect, ‘The north ends of these terraces are closed and a small embanknent 
is built 100 feet from the north end so that all the rainfall on this 

| vent is retained. This embankment is about three inches lower than the 

| "terrace Fridge which prevents overtopoing of the terrace. The strip of 
closed ond terraces is ‘designated as Plot 14, the unterraced sreaon the 

. north a8 3 Plot 13, and the my end level terraces on the south as Plot 15, 
| (See Kap, Figure 1). 

y sh Gowpeas were planted in 1929 immediately after the spring 

Tains and as a result did not suffer loss from standing water. On the 


_ @ther hand there was no apparent increase of yield due to increased soil 
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moisture. Cotton was planted on this land in the spring of 1930 but not 

all of the terrace ‘channels could be planted becaise they remained wet 
Terr: 

during “the” planting period, This resulted in a low yield of cotton per 


hare, Cowpens were again planted for the year 1931 and suffered serious 
¢ Brot 2 
reduction of yield in the channel area due to standing water during the 


period arnt ‘16th to May 12th. Cotton planted in 1932 also produced low 


yields due to ‘the complete loss of the crop in terrace channels as a 
a Kim. TE e 
result of "Sear ait a standing water over the period May 3lst to June 15th. 


Fa 


ag yields for Plots, 13, 14 and 15, during the four years of record are 
a - 


listed in the following tables 





2 ; : $ ¢ 

: “a ¥ : : : ' 
:1929 :cowpeas:...462 : 197 ; : Pounds of shelled peas per ; 
: : : : : acre : 
$1930.;Cotton : 107 ; Ginx 2 80 +: Pounds of lint cotton per; 
: : : : : acre : 
BAMrcenerannn: 655. : S76: 319...: Pounds of shelled peas per; 
$ : H : : acre : 
£1932 Cotton: 120..: a 91. .: Pounds of lint cotton per : 
: 2 : : : : acre : 
a a s : : 





wetalled records of lint cotton yields for terrace ridge, 


| * walters and interval for both Plots 14 and 15, are listed in the following 


table: 
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MSSGaeRt.y cis 
Comparison 0 of the yields from the two plots shows similar 
gavagh Tox 


eged on ridge and batervad bat channel yields in Plot 14 were completely 


destroyed while thoes in Plot 15 were equal to the interval yields. 


‘Terrace an Pigs 15, while level with open ends, suffer con~ 
We tar 
siderable loss ‘ef yewes throng the action of water standing in the low places 


Beers ee 


ae po gally crossings. The area was severely gullied prior to terracing 


.cy 


and as a result the channels are very irregular. Also a large amount of the 
© Weterrans 


_ top soil was used in gamed the large fills across gullies. The drowning of 


be, 5 eA a 


rope tn the channels of terraces in Plots 14 and 15 has kept the per acre 


2 4 


Holds from M penned terraces consistently lower than those of Plot 13 with no 
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oo* ter€he depth of water in all the level terraces with closed 

énds became sufficiently great to cause flow over the end embankments and 
would ‘have readily overtopped the terrace ridge had the embankments not 
beenf placed below the level of terrace ridge top. 

vor Sook group of short. level terraces with closed ends were con-. 
structed in 1930 on Plot G, and are designated on the map as Terraces 2-6 
to. 5-G:inclusives Field G1 serves as an unterraced check. ‘The virgin 
land used. in these fields was in woods and. brush whétch was removed just 
before the terraces were built. Measurements of water standing in the 
channels, and of crop yields are made to compare with Terraces 2-E to 10-2 
ae severely eroded land. 

” «During the year 1931 water: stood in the channels of these : 
terraces for only four days following the period of greatest rainfall and 
piumebencetiy, did not damage the crop of cowpeas. The channels were dry 
enough for the performance of normal farm operations yery shortly after 
the last iiending water disappeared. This. quick absorption of excess 
precipitation is marked when compared with the long periods during which 


water stands in the channels of eorrespenting terraces on eroded land. The 
ROry LoOae 


| prerage yiela of cowpears per acre on the closed end terraces was 485 pounds 


. 
» Des 


per acre for the year 1931 as compared with 1096 pounds per acre on the 


unterraced check. This great difference may be due to the fact that the 
: rertica 
 80il dksbetr disturbed b y the apd operation had not yet had time to regain 


its > yh ncaa a Tor 1932, the average yield of lint cotton on the terraced 


Plot was 125 neunde per acre as compared with 168 pounds per acre on the plot 
es | 
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not terraced, indicating that the terraced land had begun to recover its 
full productivity while the unterraced area had no doubt lost through 
erosive action. . 

veces » The channels of the G terraces would retain standing water 

for from one to five days following each of the major storms occurring 
@uring the spring and sumer of 1932, but it appears that the sum of these 
Periods was sufficient to cause some reduction in crop yield in the channel, 


The following table lists cotton yields for the terrace ridge, channel, 


and interval for the year 1932: 





, ; 
. 2 “Bee 205 : 51 : 256 : 168 : 
os a 2; ; 
a hi ae ee me 
ee | os wey 7% 

: : : : : 


Conclusions from this experiment in regard to closed and 
terraces on eroded land are quite definitely in line with those from the 
| preceding experiment as follows; 
1. Terraces of excessive height or extremely small 
vertical spacing are required. 
2. There is a serious decrease in crop yields due 


to drowning of crop in the channel and delay in harvesting 


4 and plantings 
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3. Wet terrace channels hinder the accomlishment 
of farm operations at the prover time. 
 oryeeos Sufficient data has not been obtained from the level ter- 
Yaces on virgin land to serve as a basis for definite conclusion. The 
following trends are outlined: 
Perrsc ~~], Absorption takes place at a sufficiently rapid 
"love “pate to prevent the necessity of unusually high terraces or 
"5°? lose spacings. 
are as Toller! “2. There is ‘gome decrease in crop yield due to the 
"> “°° Standing water during wet years. 
level terrace, 3. It may be possible that during years of scant 


oo S00 Ssaanfall the conservation of moisture will be of benefit to 


crops. 
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EXPERIMENT Wo. 6 
Terraces With Different Grades on Badly Froded Land 
Tt is desired Rad determine the most satisfactory grade for 
terraces 7. btn gullied slopes similar to that on which this experiment 
is locates and the time required to fill gullies above terraces with soil 
deposited by wighing. pod blowing. 
ayeenees Aes to 9-8 inclusive, located on the badly parities 
slope in Pied Bon the west side of the farm comprise¢ the layout for this 
experiment. they vary in length from 1,125 to 1,937 feet and the grades 


soe 2 


are as vi. ed a 5-8 ona 6-8 vary from level to four inches per 100 feet; 


tine ae 
to from level to three inclies; 8-B from level to two inches; 9-3 is a 
aa bea ¥ 
level terrace. All of the terraces cross land which is cut by deep gullies 
, pans severely dmmaged by anes erosion. 
tg PREF Sh. % zt 


Run-off fvom these savruies was carefully observed after 
lerger anit: 
principal phexes for. ae years 1931 and 1932 and the follwving conclusions 
: its OT SES 


drawn: 


bi me 


] 


ne % i feat 
le The run-off water from Terrace 8B with a maximum grade 
- os teiten in LOC a 

of two inches per 100 feet and from level Terrace 9-B appeared to con~ 


; 


tain less soil than the run-off from the remaining graded terreces. 
| 2. Runoff from Terraces 8-B and 9-B did not reach maxi- 
mam depths in the channels equal to those in the other terraces 
thus indicating lower intensities and less opportunity for erosion. 
%. On these same two terraces run-off would contime 
longer following any storm than was the case on the other terraces 
in the experiment, thus affording opportunity for greater percolation 


into the soil. 
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4, There did not appear to be any appreciable 
difference in damage to crops by run-off water from any of 
the terraces in this experiment. 
5. The period of time following any storm warece 
farm operations could be resumed in the channels was about 
equal for all the terraces. 
Soil borne by wind and run-off water has been deposited in 
the depressions left at points where there terraces crossed gullies. In 
the two years which have elapsed since the construction of the terraces 
this deposition has been sufficient to completely obliterate many of the 
/ “depressions left by the smaller gullies. ‘The depressions caused by the 
larger gallies have been filled sufficiently to prevent serious damage 
to eros by standing water. These soil deposits in many cases are from 
one to two feet in depth. ‘See Figure 19, for profiles of these terraées 


as taleen in 1929 and early in 1933. 
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—- i © os Soe Ss Se ee ee 
at aad oea hie of .Terraces¢ ~ Methods and Cost 
_— It is necessary that information be obtained on the most 


economical methods, the most satisfactory machines, and the most ef~ 


: =" 


ficient Sross section for use in terrace construction. Data of this 


¢ 
Wn yes wakysedxvinxthexresertxfors th 


secured for apni terraces built 





on the Guthrie sredicn farm ond 
was analyzed in the ‘report for the years 1929 dnd 1930. A summation of 
this data is presented in Table 6. 
| : oe order that this inform tion may be expanded to cover 
all desirable methods, implements, and designs, additional terrace con- 
chragftn “Wire is done from time to tine on nearby farms, under the 
spatriaion of the Bureau of Agricultural Engineering. Summations of 
such. data. secured during the years prior to 1932 are also listed in 
Table Ge 
‘ » 41% has been the practice at the Guthrie Station to try 
out, all ‘new type terracing machines 20, that thetr comparative efficiency 
and_cost of operation might be determined... The construction of terraces 
cn the, Guthrie station farm during the years 1929 and 1930 was conducted 
largely with the Martin Ditcher and Corsicana terracer with results as 
listed “in Sumary Table No. 6. Work for the years 1931 on outside farms 
i. conducted with the Caterpillar 8 foot blade terracer and with large 
county road machinery» ned 4 , oil « 

=o Terrace construction. work dur ing the. year 1932 was devoted 


entirely’ to comparisons of the one way Wheatland Disc Plow with 26 inch 
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‘ TABLE = m. 
SUMMARY OF TERRACE 5 Pet Se ees 


Red Plei 
Pleins Soil Erosion Experiment station Near Guthrie, Oklahoma : | 
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Stockland grader and "60" Caterpillar tractor omed by county for which no charge was made and above: 
costs includes only fuel for tractor. Other costs above include fuel and repairs but not interset or 
depreciation on machinery. 
g 3 


one Way Disc Plow 


; A 
3 Cost Per Acre 3 
ane. of Faia errases; Acres eee tAverege :Size Trace: ; 
; 3 oe Land ; t Machinery Used : Description and Condition of Soil 
: : ed ; , + ‘Total : Slope :Average:average: : 
: : ; : : ;Per Cent:Height.; Width H ; 
3 : 2 ae: t 3 - hi 
; Guthrie r:latol0A; 11.93 : 12.44; none; 12.44: . " : ; : Pe i 
| station + : ; AE Be 44 ; 101.75 oneth 101,75; 5.6 : 1.7 : 20 sMartin Ditcher - John Deer Tractor "15" :Sandy loam soil, newly cleared land, i 
ot :2B to 4B; 18.62: 3.06: 1.98: 5.02; 36.38 : 25630; 69.68 ; : ; ease sae ones 
‘ ; ; : ; ; . F : 83 3 $6 3: 1.5 3 26 s8-fo0% Corsicana - John Deere Tractor 15 :Badly eroded sandy clay soil with few 
" :5B to 9B: 13.98: 5.94: 8. : ; eset yeti nara pa 
“ : 8.61 : 14.55 57.48 : 83.40 : 140.88: 4.9 : 1.6: 25 S-toot Corsicana - John Deere Tractor 15;Badly eroded sandy clay soil with numer- | 
. s1EtO10E: 9.13: 6. 27: : : ; ; ; :ous deep wide gullies i 
; : : < 03 bs A, Recah 56.56 40 «30 1), /OG-86 5: Ge oa eRe nee B-foot Corsicana - John Deere Tractor 15:Badly eroded sandy clay soil with numer- _ 
" 210 to 20; 7. P : : z : 3 3 ;ous deep gullies th 
Jpn Ge SS ak SER IE hao oe eid ot ae BE Or Matin Diteher and @-foot Corsica - :01d cultivated field and pasture with 
4 7 : and 4.42: : i : : : ; : t John Deere Tractor "15" :few small.gullies 
; :1F to or; : = niet ; ped : Sih : nected 72002 ; 2.7 3 1.5 : 87 ter tin Ditcher and 8-foot Corsicana - :Newly cleared lend with stumps and roots, 
Ps :BC to 66: 12.99 : 3.99; 2.51: 6.50: 38.67: 24.50: 62.97 ; : ; hanger om.) :eghqc Sip aU) epee Re 
; ; : ' } | e938. $00" "y 255) eee ee Diteher and 8-foot Corsicam - ;:0ld cultivated field & pasture with few i 
a . 4 ; : : John Deere Tractor "15" tgullies, more than half virgin, reminder ! 
; " crt to st 4.80 : 593 Fier 5.93 53.64 : are Phd 56.64: 4.5 : 14 : @ ssenvtin Ditcher = John Deere Tractor "15":Newly eleared lend with (eroded | f 
: : : 3 :stumps and rocks. i 
} Above costs i aaa Fuel and Repairs but not interest and depreciation :m ealecee : : : : 
t t ; : t 3 : 3 : : : : : : 
, Sutton : : 4:90 ; 0654: 0.62: LolS5: 8067: 9.93: 18.60; 3.0 : led ¢: 86 :26-inoh one way plow - daterpillar "15" :Loose sandy loan, excellent condition 
: 3 ; t H : $ t 3 : : : : Tractor :for terracing ‘ } 
} Borgmen t : 10.60 : 0:83: 1013; 1.96: 18.70: 25.50: 44.20; 3.0 : 163 : 25 ;Caterpillar Terrecer and 15 Tractor :Sandy loam, good condition, 
: 3 3 t 3 $ 3 i : t : : t : 
; Luekenbill ; : 12.650; 1.80: 1600: 2:80: 405 : 2:26; 6.31: 5.0 : 1,3 3: 28 ;:Stockland 12-foot blede grader - Cater~ :Loose top soil, heavy subsoil, good con- 
t z : HY t 3 3 : $ : t : : piller "60" Tractor :44 tion | 
; Allen 3 : 30.00 : 0.97 ¢ O.13 : 1610: 16.11: 2.17 : 18:2: 6.0 : leh : BM 3 " " e " :Soil hard end dry, sand rock exposed in 
: : 3 3 $ : : : : : : : ; :places, gullies 
: Egleston : : 14.00 ; 0.80: none : 0.80: 15,01; none ; 15.01: 3.4 : 168: 25 4S = ye a " :Loose sandy soil in excellent condition | 
t 3 H t sneeded : : sneeded ; : : : : : 
} Gooch : : 81.00 ; 0.76 : 0267: 1.43 : 9.47 ; 8.358; 1786; 54 3 lek 2 24 3 ” x " bd ;Soil hard and dry, sandy, gullies. | 
: t > 3 ; : : $ t ; t 3 t 3 
; Burst : : 55.00 : 0.523 O44 : 0.96 + 8,651 7.85: 165.88: 4.55 : 1.0 : © 3 " " ® " and :Soil in fair condition, gullies. 
t : t : 3 : 3 3 t : 3 : :one way plow - Caterpillar "15" Tractor ; 
; Faulkner; 319.50: 0.75: O.16 ¢ O.91 : 15.55: 2.89: 16.44: Sl : 1655 3: BD 3 " ” * * :Soil in good condition, gullies. 
3 g 2 3 t H : $ H : 3 3 3 
: Allen : ven 8.60 7 @.68 3 not <¢ mm 9.30: not ; no ; 6.0 : 13 : 24 26-inch one wey plow - Caterpillar "15" ;Badly gullied soil in good condition 
t t 3 . t t ; : $ H : 1 Hy Tractor 3 ; 
; Simpson : : 57.00 ; .81 ; done :Record. : 11.53; done; record: 4.0 : 1.2 : 27 ‘caterpillar 8-foot blade grader and "15";:Condition of soil excellent for terrac- 
: t 3 : 3 H : 3 z ; $ $ : Tractor ting although slightly wet, gullied. 
; Elliott : : aes) +38 os F ae # e, 104. fo * : 35 ¢ 12 : SO sCaterpillar "15" Tractor, Caterpillar :Moist but not wet, ideal for blade 
t 3 3 t 3 $ t t : ; : : ‘Terracer, Moline 26-inch one way plow, :machine but too moist for disc. 
: t t t ; : H : ; ; ; 3 >Rumely O11 Pull Tractor, Case 23-inch : 
: ‘ 
: : 
t : 


: 
; 
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eC, and 25 inch. discs, and to the Caterpillar Terracer with eight foot blade. 
Taye ; 


t This walt was conducted on the Borgman, Faullmer, Allen and Elliott farms, 
% umber 


3 salt located quavesientiy near the Red Plains Soil Erosion Experiment Station. 
Ty Detailed cost and construction data from this work is listed in Table 7. 

; Revd, ‘The application of machines which serve routine duties in 

: fara operations. to the construction of terraces is a study worthy of mch 

: consideration. It is obvious that the first cost, depreciation and unkeep 

: of such machines would not have to be charzed entirely to one operation and 
: consequently should be highly economical. ‘The one-way disc plow is used 
extensively for the preparation.of land in the wheat regions of the middle 

: 34 and appears to offer possibilities fos development as an efficient 
terracing machine. Accordingly several terracing projects were conducted 
during the years 1931 and 1932 with the Moline 26 inch one-way dise owned by 


the Guthrie station. It is planned to supplement these studies during the 


os 7K 


- year 193% with tests of a Case 23 inch one-way disc plows 

| : The first project for the year was conducted on the Borgman 

| farm din severely eroded and gullied land. Terrace B-1 on this soil in good 
| condi tion was constructed for $16.16 per mile, while terraces B-2 and 3-3 
witeh passed through a 100 yard deposit of windblown gand on a north facing 
slope sad Hi $21.38 and $17.58 per mbes; respectively. The deep and loose 
on caused the terracer to bog down and.make . accurate control of the blade 
impossible. All terraces constructed. averaged 15 to 16 inches high and 25 


feet in width. The cost per mile of terrace for all terraces so far 
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BORGMAYN, FIVLENER, ALLEN AND ELLIOTT FARMS 

Red Plains $011 wrosion Experiment Station. 
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Without Scraper icondition:Surface: 


) COST OF TERRaACE ConstRUCTION 
ie by Bure 










Method of Construction 
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Ret Te ee 
in : Terrace :Tractor: Grader pEreener' Grader 


d . ° 
: Cover 
OO'; Feet :Per acre: : . Per : ee" re : Soil 3 


















4 . 3 : t : 
H : Set 3 t : 8 } . ' : . 7 
ae heh Sa ces Cee > oe 
4 $ ; : : ‘ t : ; 3 ‘ ; 
J = $ $ Ge wee Og t OLB4* OSE r s0.84 : 0.31 : 16.16 ; =+ :; Good 3; t Both sides only - 12 rounds 
ay t t : CBS a Ot AD 6 0043. ¢ O85: 0085 4 -0,40 3 21.38 ; = - :300' gand: : Both sides only - 13 rounds 
cae t 2050's ; Pe Oe me UR 0637 3 0687: 0,37 “20288 17,58 ; - - :200' Sand: None : Upper side only - 13 rounds 
3 3 i sei 3 : t i { Grading ; Fill : Total : : 3 
“¥ t t t : 0,47 miles of terrace on ) Per acre 0.83 1.13 1.96 F Bae : 
: t t : 10.6 acres at average cost) Per Mile 18.70 25.50 44,20 : : : 
3 : 8 : t 4 : FABLENER FARM t : t : : ; 
t «2 t ; t t 3 : 2 z : : : : ; 
t 2 Lo42 3 ; toe 8s BT tg OnSL.: OeSl. : O31: 0.31 : 0.28 : 14.73 : 0.72 Very Good: Wheat : Both sides only - 12 rounds 
| : 1.87 : : 2 305 3: 3B2  : 0644: 0.44 : 0.44: 0,44 > 0.40 ; 20.91 : 1,27; " " 3;Stubble: Upper side only - 15 rounds 
z 2.1.43 ¢ 3 2 300 :  35B  : 0624's 0.24 ; 0.24: 0.24 : Ove2 711.40 : 0.76: 7 "3 and : Upper side = 11 trips _ 10 rounds 
3 $ % 8 $ t t t Plow ; :. Plow ; : t : ; t Lower side = 9 trips 
: : 1.60 ; 5} + 30 : 270 r-.O2R65; “O226" °35-0,286 & mw eg 0.16 8,24: 0.42 :" w ; Weeds : Both sides only = 12 rounds 
: 3 1.32 : t ROS. SBF lg DASA (O638> ) Osa y ae : 0.19 : 10.14 : 0.45 ;Soms Small ™ : Both sides only - 15 rounds 
g $ 2 2 $ $ ey: 3 3 :Grading : Fill ; Total ; : Gullies : 3 
t : $ rf t 1.08 miles of tersuse om) Per acre . 0.75 0.16 0,91 : Past $ 
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‘constructed with Caterpillar terracer has varied from a minimum of $11.40 
mile.to.$21.38.ver mile, dependent largely on the type of soil and 
Sdaaevaay enacontered” and the skill of the operators. ‘The size of the 
“terraces was kept uniform as near as possible. 
__ gerences constructed on the Faulkner farm were the second 
eis: ect | for the year Five terraces with a total length of 1.03 miles were 
built on 19.5 acres of land at an average cost of $13.55 per mile for 
grading and $2,89 for fill work or a total of $16.44 per mile. The soil 
“encountered on. this farm was a Kirkland fine sandy loam in a dry condi- 
“tion with some Rocky Mountain outwash material in places on the higher 
Knolls. There had been 80 serious damage by erosion. The topography 
sani uniform rolling type, ideal for rapid terrace construction. 
Terraces F-1, F-2 and F-3 were constructed with the Cater- 
Lter-terraner drawn by a Caterpillar 15 tractor. ‘Terraces F-4, and F=5 ‘? 
: ‘wore constructed » on the game soil and slope with the Moline 26 inch one-way 
dise Fier. = Caterpillar 15 troctor. See Figure 20 fmcomparative com 
| posite. cross sections of these terraces. The cost of grading per mile on. 
“Terrace 2-1, was $14.73, on Terrace ¥-2 was $20.91, and on Terrace F=3 was 
| $11.40. Similar costs on Terraces F-4 and P-5 were $8.24 and $10.14 
| respectively. Approximately the same number of rounds was required for 
3 _ each machine on on similar. terraces but the difference in cost was derived 
from the fact™ that two men were required to operate the blade terracer 
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Terrace F-1 was built equally from both sides, Terrace F~2 
from upper side only, and terrace F-3 was built with eleven trips on the 
upper side and nine on the lower side for a total of ten rounds. The com 
posite cross sections of these terraces in Figure 20, show a great deal 
more channel room on the terrace built from the upper side only. The slope 
of land on all three terraces was 3.0 per cent or less. This data strength~ 
ens the conclusions reached in the work of 1929, 1930, and 1938, that ter- 
races may be built more cheaply from the upper side, when the land slope is 
greater than four per cent. On slopes less than four per cent, more econo- 
mical results are obtained by building the terrace praftically equally 
from both sides. ‘When using the one-way dise plow, it is necessary to work 
equally from both sides of terrace since the plow can not be reversed. 
The two terraces built on the Allen farm with the 26 inch 
one-way disc plow brought out the fact that this machine performs satisfactor- 
ily on slopes of six per cent and on severely eroded land with rock exvosed. 
_ The soil was dry and hard. The costs were only $10.14 and $9.19 ver mile for 
| grading work. .Figure 20 aaa a" et eae cross sections that these terraces 
were of satisfactory section. ' 
: The basic ain of the terrace henahrent’ a work on the "lliott 
; farm was to secure a strict comparison of the 8 foot blade terracer and the 
26 inch one-way disce The soil on Ulliott Field A was severely eroded and 
"galled and was quite moist, though ideal for blade operation. The soil under 
P this condition proved to be too sticky for the discs, causing them to clog full 
of dirt and thus lose all dirt moving action, (See figure 21). ‘Terraces 
B-l-Ag and B-3-A were built with the 8 foot blade machine, in 14 and 13 rounds, 
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of good height and substantial section according to the composite cross 
emp tag in Figure 22. Terrace E-2-A, built with the one-way dise plow, 
Re had lor ; height and channel capacity according to the composite section. 
" There were 18 rounds made on this terrace but they were not effective 
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Uy /8 foo of--the moist dirt clogging the discs. 

—— ~ ‘Perraces Fe1-B, E=2-B, and B-3-B, and B-4-B, were located in 
eg. Field 5, which was not severely eroded. The $011 was not as moist 
as that in Blliott Field A, and did not contain as moch sticky clay. 
a8 Terrase E-1-B was built in 124 rounds with the one-way 26 
inch dise plow at an average cost of $9.20 per mile. Terrace H2=3B was 
pailt in 9 rounds with the eight foot blade terracer at an average cost 

_ ot $15.42 per mile, ‘The two terraces are comparable in soil and cross 
“section (See Figure 22) but B-1-B was shorter with a greater percentage 

of tine loss on turns. 
_. .fRerrece B-3-B was built in 124 rounds with a Rumely 0il 

) Soraesrie of 25 horsepower and a Case one-way disc plow using dises 

(25 inches in diameter. ‘Terrace 4-3 was built in 93 rounds with the 

game tractor and. the Moline one-way disc plow using 26 inch diameter 
discs. fhe resulting cross sections of these terraces are similar (See 

q Figure 22), ‘but are not of satisfactory height or volume. Since these — 

| two terraces do not give a good comparison of the efficiency of the 23 


and 26 inch discs, it will be necessary to study this subject by more 







construction during 19336 


aut Te ' . . 
| At/the time terraces were first built with the one-way 


‘@ise plow, it was suggested that the resulting ridge, being loose, would lose 
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most of its effective height by settling. Surveys were made to determine 
the change in height of the Faulkner terraces after they had stood for six 


months,\ with results as shown in the following table: 


Hz §-: ¥ FAULKNE TERRACES 
*Machine ert Original :Height after: Decrease Percentage 


‘Terrace t height settlement sof height dec 


e 
7 
: 
: ; $ 
; 


: Fe 1.48%. blade ter: 1.42 , 1.20 0.22 15.5 
ee asidebfrety teledtes wtp BoMsrts 25.1 
; F- 3 . ‘ F ts 1.43 1.23 0.20 ; 14.0 
:F=-4:3 26" dise : 1.60 : 1.20 : 0.40 : 25.0 : 
Fe Ss: . c 1.30 1.00 ; 0.30 23-0 : 
: : : ' : 7 ; : : 


These data indicate that there is. little difference in the rate of settle- 
ment of the terraces built with the two machines. 
Conclusions: 

The construction of terraces on the Red Plains Soil Zrosion 
Experiment Station and on neighboring farms has provided the following 
conclusions as to methods and costs: 

l.. Cost of terrace construction will vary greatly with 
the experience, skill, intelligence, and vigor of the machinery 
operators. 

2. Soil extremely dry and hard or extremely moist will 
increase the cost of construction. 

3. A vegetative covering that will clog the machinery 


tends to slow down the rate of constructions 
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4. Short terraces are more expensive to construct 
than long terraces due to the increased percentage of time spent 
8 | ate : comes 

5. Cost of construction per mile of terrace, not in- 
eluding depreciation of machinery, will decrease 28 the sige of 
fhe terracing mechine ie Ancreased, provided sufficient traction 
Rewer is always wapplied. : | : 

Rie ahh ig 6. Satisfactory terraces may be built with any mach ine 
fren the two horse we iakeard ples to the 14 foot grader, 

providing the proper anoant of perseverance is applied. 

es 2 Ve qt requires more time and labor to build a terrace 
in heavy clay than in a sandy loam soil. 

8. Roots, rocks, sprouts, and stumps add materially to 
the cost of terracing. 

9. It costs about twice as much to terrace cultivated 
land with small gullies as it does to terrace cultivated land of 
a uniform nature. This ratio rapidly increases with the number 
and size of the gullies. 

10. Terracing costs secured on soil of one definite 
texture and workability will not be applicable to a soil of another 
texture and degreeof workability. 

1l. On slopes of less than about four per cent it is 
more economical to build terraces from both sides equally, but 


when the slope exceeds this auount, it is cheaper to wak from the 


upper side only. 
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) Ctrdy of 12. Large road machinery will building terraces on hard, 

rocky ground not workable with small machinery. 

“ee co/eo ohSs The one-way disc plow, using dises 26 inches in 
of Sees vdiameter, will build terrsces equivalent to those built with the 
wal tive (blade terracer in approximately the same numer of rounds. Only. 
moe \o @neman is required to operate the unit of tractor and one-way © 
‘oe veo dise while two are required to operate the tractor and blade 
wee) onbterracer. It is subject to a mejor disadvantage, however, in 

‘Ghat it will not function efficiently on wet or very damp ground 
eotcoe, that may be easily worked with a grader. 
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EXPERIMENT Wo. B&, 

chaStuay of Farm Operations and Machinery on Terraced Land. 

(8 The object of this experiment is to determine the nos t 
effective and economical methods for preparation of seed bed, planting, 
cultivation, and harvesting of crops on terraced land. An effort is also» 
“made ita suggest improvements in the design of machinery ‘that will anewer 
the requirements of farming parallel to the type of terrace ridge found 
most ada tivfedtory for this locality. 
; vorThe major crops raised in this section of the country are. 
Cotton, oats, corn, wheat, grain sorghums, and the various legwae crops of 
‘alfalfa, ‘sweet clover, soybeans, mungbeans, and cowpeas. ‘These crops are 
| ly ‘equally divided into row crop and drilled crop cultivation and as a 


sult it is necessary to study and operate both types of machinery. lost 









cultivated fields are of comparatively small acreage and large machiiery 

s not commonly in uses 

_ Discussion of Machines in Use: 

The machinery in use on the Red Plains Soil frosion Experiment 
Station does not consist of any unusual number of different machines or of 
Reeeptionally large equipment. The principle has been to use equipment com- 
nly found in this territory with a view to improvement for efficient 
peration over terraced land. 

Ye ican Three Bottom Plow 


Much of the plowing on the station farm is done with a valcan 
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Regu 3 H : 
three bottom 16 inch plow sani gned with a “tractor hitch. Only two bottoms 


gun are 
are used ine. to lack of sufficient power to handle all three. This machine 


ere %h 

is subject ey no 2 major disadvantages when used on terraced land so long as 
Bed 

operations : are » pendeated parelled to the terrace ridge. By proper arrange~ 
Wages 

ment —t ‘the plow strips the moldboards may be made to throw the dirt up to 


the yeak of the terrace ‘video from each side, thus building up the terrace 
eid. ae be 

vith each plowing aperes enn, It is practically impossible to use a machine 

(Pig ea? : 

of this type across the terrace because the shares dig deep into the ridge 

The are. 


top ‘resulting & byte ane mearense of effective height. At the point where 


ioe. strips join between terraces an unsightly deadfurrow is often created 
a ok wit; 
ya 40 the variation in ‘distance between terraces with slope of land. At 


or pa ay ‘where this width suddenly inavenhen. this deadfurrow will branch into 
Be Pen ¥ 
two lines with | a “beck-furrow between. If these furrows are not properly 


Tarvened path they will éendust weet from a considerable distance before 
Siteving 1 it ‘to break into the main derrase channel. This concentration re- 
lg he gully erosion between terraces. 

a “Suggestions for improvement are included in the following 
Fioteneats: 

Hoak yok |x 


1. The frog of the plow is too long on the model in 


Slip 


“use in Guthrie, shortening the life of shares, and making them 
~"“aifficult to force into the ground. 


—— wo 
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2. The plow is not adopted to short turning with a 


yon ae srheter, 


Oliver Single Botton Flos: 
This plow is not used a great deal on the Guthrie station 
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because it. is not adpated to operation over terraced land. The one wheel 
gage employed on this type of plow does not prevent side slippage and there- 
fore the utility of the plow is practically destroyed. A plow with three 
wheels to gage and prevent slippage is much more efficient in operation. 
Mheatiend One-Way Dise Plow: 

The remainder of the plowing on ¢he station farm is accom- 
plished with a Wheatland One-Way Disc plow equipped with 26 inch discs 
(Bigare 23)... This machine can cover @ larger area in a given time than the 
moldboard, plow, but will not plow to as great a depth. When the implement 
de used in normal plowing operations, on plow strips so arranged that the 
dirt. will be thrown to the terrace ridge, a gain in terrace height of approx 
dmately six inches is usually,apparent. By making additional rounds on the 
terrace ridge this increase in height will be made larger. When the disc 
‘plowis run directly across a solid terrace ridge, no great damage is done, 
‘but when the ridge is crossed at an angle, as in Figure 23, the total weight 
‘of the machine is concentrated on the center discs and a distinct lowering of 
the terrace results. It is most advisable to use the implement in operations 
‘parallel to the terrace ridge. Observation has also proven that it is not 
‘@esirable to use a machine of this type in ground containing solid, well an- 
chored roots. The thin edges of the disc cut into the root and bind, due to 
‘being set at an angle with the direction of pull. ‘The forward motion of the 
machine creates a torque between the root and the disc which is often relieved 
by the tearing of the disc edge. 

A one-way dise plow equipped with 23 inch discs, and loaned 


to the statbon through the courtesy of the Case Manufacturing Company, will 




























Seeds suo oft hans yee “evo notiorecs od pares: te 
"502 ME we ae Ses ee ESR By Td 
-oveus bus enneciie oote agorera ton ‘peob vol te ony? ese 
om PROBE = tod Teo" 2S Ae 
sont at iw oly ri sheqoxtasd Vino tieorg ef wolg panko ee 
At Dea gies SER IY OSG 1 
: -aotbaxego 2 taotoriis: ones dow at ogsaut ta saeverq bas ogc, 
ws Sa. as ae ee Re PEG BEE 
7 7 * : ; en 
. <2 ape Meal oe eg ay ane 
~nones et ors ottase oy 0 ga twoiq ens to Ppenpmone eso! ee. ae 
"4 ” 0 Pewee Boe Se ae. SOE oC ees 
owks ifon? ag fit ie boactups vols oat yall~en0 aualtaeet & ct i 

Peer 4 ; het? ITRSES et ORG : . 
odd ends omtt novia 2 at Sona vopral © teve0 suo entinam alc mh & 

wood ef Seas “tee 

Sado Loet edd swt -deqeb 8 faery es s 08 ‘nia toa iitw tod ee 

‘wo «ret eat, webpage 3 tim 
ait tacks fagaeres os pj ty ‘wale § a0 “sancaserece aubwoty Lamcos it be 
oy ‘¢ 8. eivets wy J eri? ty mesg #8 : 
~<omadé Yo teded oomvte? at nimy a , seabhs sowrzsd a? of axon of J 4 
goa e ic Bab i obsay Mig 
oct no wbawor tanotethbe bios a eee al poorer 

. wes stake 
sik eis ned } steste! oben of 1s ‘tdsted at essoreask eld? abl t 
eshett Gh epee wea a 
8008 ak oy e085 daety on abi svartss hifoz * enorsa yitoerth 
* getag tuaeses i572 opt ae 
tits ow lates old 8s out at wa as elas aa te boneora at op bin 23 
ful wewed at = 
x0 gatrewol toateeth = bus avelb “qetaes out "9 ‘bedord ones at on 
ie game eins | €c8) 
exettarece at seagate ert ees of elseniva teu at ai -ativeot ¢ i3o 
eV ae ep pe LBB GE BM ed Aa oe 
tou Bi #2 taxis novesg wath. pore ‘wtieweiels “egies eostred edt i 
ry 
~ae {low ,bifoe aetetaeans anim uk eaet sit to pepe sere ~~ ote 
, MO th ween SE}, 


Wiehe: 
et exh bets bua toon oul? ott fio ons acid To eagis ata oft 


as or 


é a, peyow 
bas i, 


Bo bare? 
i,» 


Roi ue ey eee thee iia 
add Yo soldom hawt oct “Lay te aoktoents ent dtiw eigas rat el al 
ii teh -aieee eid aa 
eveilex xetto at phages o8ih - daa voor ote aaowied age a setssre a 
oes wa 2 we 7 =a» 
-8gbe out ods to sated 
«sanded Pees: 
hensel bas ,eoeth dout 68 dtiw becytaps wile orth yoweeno A . Ki 
| ean Sots ideale i 
ifaw ,yaegme) sciavtos tone onah ont te yaodureo edt sgsrorad? ae 
Cty + oem Yoo Of weg we 


eee 


» a> 


‘be tried out on terrace construction and maintenence and on field plowing 


during the year 1933. The diameter, radius of convexity of the discs, and spac- 


‘ng of discs offer the main possibilities for change in design of this type 


inmachine. . 
Tandem Disc and Spike Tooth Harrow: 
teprece ( For the preparation of seed bed an the station farm, the tandem 


disc, with 14 inch diameter discs, two five foot sections of spike tooth har- 
row, or the two in combination, are used (Figure 24). 

Peon % The tandem dise is highly satisfactory for use on terraced 
land due to the implement being constructed in four sections of seven discs 
each. These sections are all connected in a manner sufficiently flexible to 
allow the machine to conform to the outline of terrace channel or ridge. The 
two section harrow has « similar degree of flexibility which may be further 
increased by placing a horizontal hinge in the center of the solid wooden 
evener shown in Figure 24. Even these machines should not be pulled with one 
fection directly on the terrace ridge because of the resultant lowering of 
the terrace ridge (Figure 24). ‘he same action resus when the implements 


‘are pulled directly across the ridge instead of parallel to it. 


gdohn Deere wo Row Planter: 
hae G3 ‘This machine was designed for use with a two horse team but 


is frequently used with a tractor on this stations Best results are obtained 


with the team. 


fhe planter cannot readily be adjusted to prevent planting too 


deop in crossing the terraces. me machine has a tendency to slip down hill 





















Me Oh « 


artvele bislt co hus Summetaten bas aotarstesss oumrts 
aye has ys0eth ad? Yo yiluewnes to svthet stetonskh exit 18802 
eqyé aidt te iyteod at enaside xot eukeperareder xileu: ig wate : 
MMi: Miter 2) aaa! le dae es Sis hit 
‘wonzel digok \e: a 
mntust ef3 ,orcat aoftera oid ns Bod hoes nae Seosegoie att 
-tad ddeot svice to snoktoom Seet a¥tt owf ,sneth: xodomats: stout os 
(88 eumit) been ses 80 tSentdwen at ows -6 ae = ‘ 
‘Boverse? no say cot Ytoteste vee “Yligid a2 oats mended ont i: = 
wos aivod te-mottver ard? ak Retiontunde pried. snows tga ocd 6 
od eidizelt yltacteltive veaanm 4 a Betosanss [la o1s “eaoteson 
ea? Joa322 40 Lamnads soars %o anliiwo edt of wrotacs ef : 
aedtig® ed yett do tee yd Midixel Xe eerged taltate saad vo! x0 
aeboow Atlee add to tedtuo edt mt ‘qutd Letaostrad « yatontg oe 
sue Min Salley of fou Skweda sextdoan oaedd wovil. - a8 org iS abou par 
‘to guivewol tad limer off to oemaoed oybix soerxet edt no UL | 
wiiomol tad Sat xedy eleeey notiue emaa ed? 608 ung 24) agbieon 
tt of f@fletag Io baodank ogbis odd anoson Ultowtl beLliag 

tare anes estod ows w APiw eax tod beng tads wow oa Bots 8B 
deciatdo ote aticeen tao€ usokiels shad one Gosoard “a: site Goan | a spe 
“6 OP cpewsnd exsesd 2 

ood saitaale taevery of Setexibe ed yfibaer Seuites evant aa 2 
[Lit ewob ytie 6? “qmesned 9° GAN Ge btome eit: ‘sResereer eit ge oda 


© cme ade % 


¢ Pome wit arena? anteaay 


he ee 


—_—---” © 


= BQ < 


when working on the side slope of the terrace ridges and as a result, the 
wheels do not follow in line with the runner openers and drop planters. 
Poor ‘covering of the seed results. All mekes of planters with this general 
design are subject to the same faults. 

Suggestions for improvement of this planter for use on 
terraced land are: 

 Sorteees 2. The use of small diameter spiit wheels, at some 

\ egacrifice of light draft, placed at the absolute minimum distance 

oo from*the drop planters might insure satisfactory coverage. 

ecee. Soees @ & leaning wheel adjustment which would permit simple 

@hange by the operator to counteract the effect of thrust on 
ogo steep slopes. 
Brew 3. Some means of shifting the planter on a sliding axle 
might be arranged to that at any time the wheels could be shifted 
‘inte, line behind the drop plenters for proper coverage. 
Moline Grain Drill: 

s% %! .» & Moline nine foot grain drill with power lift is used in 
the»plenting of all grain crops. The length of the mochine is such that 
when working over the terrace channel or on the side of the terrace ridge, 
the drills over the low part of the channel will not touch the ground, while 
those over the higher parts of the ridge wili place the grain at too great 
adepth. Wher crossing the terrace the drills drive deep into the ridge 
with a resultent double damage in that the ridge top is lowered and the grein 


is plented too deep. 
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These Sauls might be corrected by dividing the long rigid 


ATS Secticn into rigia 1 unite of three or Sour foot “Length connected to- 
ae in flexible manner 
so ye ae bdhve te y 

This machine is a standard oat guide cultivator with two 
ogy Pb of t a cheveke each and foot and hand sentrels for moving each gang 
ealtiva te 


in leet dental cad verticel plenes. The oni fault with ‘the machi ne lies in 


wits iedaney ay abasgh pact ‘hill when workiak on the steep slopes encountered 


ae Sorrene 2 ridge. ‘This creepage causes the anen ine to work in a continual 
Tae. iaserine the wheels at a slight angle with the direction of the row. 

Pea e seeuit it is aifttoult to ) properly contret the ‘Location of the shovel 
anaes and plants are ats covered or cut out. The wheels when turning in 
“eater wit _ up ‘dirt like a disc blade and cover young plents. 

tery 


‘There is no simple method for adjusting the elevation of the 
“aif ferent shovels in each gang, inkesashentiy of the gang elevation. On the 
Netinshepet of the terrace ridge the front shovel of the gang may be buried 

at the same time the rear shovel is barely touching the ground. this tonal 
4% was 


Saubaeation swekases poor cultivation of the soil end leaves many weeds. 


factor: 
T ‘Suggested remedies for these faults are: 


ey 1 Sanaa fins on the wheels that will nabaiiitis the soil 
‘end aye side slippage. 

’ 2. Some method of Lesning wheel ed jusiment which could 
be readily made wy the operator to ‘palance the side slippage on 


“various slopes. 


3. A method of ‘tilting ona shovel gang in the plane of 
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the wheel axles would insure even penetration of the shovels. This adjuste 
ment might also be made by raising and lowering each shovel individually, 

Do-All Practor Cultivator: 

The Do-All generel purpose tractor may be converted into « 
two row cultivator by removing the tractor front wheels and placing the 
cultivator attachment behind the drive wheels. Wherever possible this machine 
was used in the cultivation of crops. It was found that it was almost impos- 
sitle to cultivate the top row on the terrace with the two-row cultivator since 
the wide distance between the wheels permitted the cultivator to dig in too 
deep and this could not be regulated (Figure 25). it was necessary to use 2 
one-row horse cultivator for this purpose. It was found also thet it was 
very difficult to use the two-row Do-All cultivator on the lower side of the 
terrace which was steeper than the upper side, (Figure 26). There was a 
tendency for the rear wheels of the Do-All tractor to slip down the slope 
which made it difficult to follow the row satisfactorily. 

The second year no rows were planted on top of the terraces and 
4% was found that the two-row Do-All cultivator could be used quite satis- 
factorily on the upper side of most of the terraces, but could not be used 
successfully on the lower and steeper side of the terraces with 20 to 25 feet 
bese width. It was also found that a two-row cultivator could be used satis- 
factorily in crossing the terraces 25 to 30 feet wide at an angle of about 
45°, bot for smaller angles the seme difficulty was encountered as in attempt- 
ing to cultivate a row on the top of the terrace. {wo outstanding criticisms 
of the tractor cultivator are the lack of self stabilization, which results 


in a tendency to creep when working on the side of a terrace, end lack of 
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flexibility in both the longitudinal and lateral nlanes of the cultivator, 
The tendency to creep or slip down the slope often results in plowing out 

or covering the crop. Lack of the proper flexibility im responsible for the 
shovels digging in excessively deep when crossing a terrace, (Figure 27), 
which often results in plowing out or covering the crop on top of the 
terrace. Less digging occurs where the location of the cultivator gangs is 
such that they rise: and fall with the wheels of the tractor in crossing a 
terrace. It seems that depth of plowing might be satisfactorily regulated by 
the use of gage wheels at each gang of sufficient size and width to lift the 
gangs in loose soil conditions. It is believed that a satisfactory degree of 
stabilization and flexibility could readily be obtained by simple changes in 
design which are necessary if the tractor/ cultivator is to play a prominent 


part in the farming of the rapidiy expanding area of terraced land. 


Grain Binders 


Twelve acres of oats on Terraces 3-0 to 6-C were cut in 1931 
with a seven foot binder drawn by a Caterpillar 15 tractor. (Figures 28 and 
29). Observations made led to the following criticisms and suggestions: 
1. The space between bull wheel and grain wheel is so great 
that the platform jams against the too of the terrace ridge when 
the wheels are rum on oposite sides of the ridge top. When the 
machine is run with these wheels on opposite sides of the terrace 


channel the cutter bar cuts above or into the heads of the grain 


in the channel. (Figure 28). 
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Pigure 27: De-All tractor cultivator crossing Terrace 5=B 
at right angle. Tractor wheels are just over 
ridge top. Beam is resting on ground and front 
cultivator shovels are buried. June 18, 1931. 
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2 When crossing perpendicular to the ridge of a terrace of 
moderate cross section, the cutter bar cuts directly into the top of 
the terrace ridge, (Figure 29). This was caused by lack of sufficiens 
adjastment for tilt from front to rear. 

3. When cutting on the side of a terrace of moderate cross 
section, the bundle carrier will nose into the upper side of the 
channel, forcing the carrier back and resulting in failure to dump 
when tripped. 

4. Difficulties with present machines lessen as the width 
of terrace is increased or as the length of cutter ber is decreased. 

5e A push binder of six to eight foot cutter bar, with all 
mechanism placed behind the bar, would apparently work very well on 
the terraces at the station farm. Such a binder might be constructed 
to fit around the front end of a farm tractor. 

6. The ordinary pull binder might be adapted to use on 


terraces by introducing the following adjustment for greater 


flexibility: 


(a) a method should be devised whereby the 
machine can be tilted from front to rear and vice 
versa when crossing terraces. 

0) larger wheels and a proper regulating 
system to give a large range of vertical movement 
for the whole machine would be of value when 
working the ton of the terrace ridges. 

(c) a flexible horizontal connection between 


the binding mechanism and the cutter bar and 
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-oe) psonveyor platform will allow the machine to conform 

to the shape of the channel or ridge. top. 

‘0° wo wheel type tractors, the Rumely Do-All General Purpose 
and the John Deers Model D 15:27 horsepower are owned by the Red Plains 
Soil Erosion Experiment Station. A caterpillar 15 horsepower tracklaying 
type machine was losned to the station from July, 1930, to January, 1933. 
“© It was found from the standpoint of traction particularly 

in crossing the comparatively loose soil in the tons of the terraces that 
the tracklaying type tractor had considerable advantage over the wheel 
type. The wheel tractor can not readily cross the terraces with the same 
losd that it can easily handle between the terraces and much time is lost 
due to digging in and stalling in crossing a terrace, also resulting in 
@onsiderable injury to the terrace. Also when working parallel to and on 
the side slope of a terrace embankment, the tracklaying tractor does not 
tend to slip down the slope as is the case for the wheel tractor. About 
the only disadvantage of the track laying tractor is the shock received 
by the tractor and operator when the tractor moves up one side of a 
terrace and drops down on the other wide. 
Miscellaneous Machines: 

A Corsicana stalk cutter and a John Deere stalk cutter are 

used in all fields and are at no disadvantage on the terrace ridges. A 
MeCormick-Deering Mower is used for patithe all hay crops and does s&tis- 


factory work in terraces by proper operations 
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Gonelusions: 

_Prom these observations it is apparent the major objection 
to existing farm implements when applied to terraced land are lsck of self 
stabilization on steep slopes, lack of flexibility to accomodate sudden 
~—* in surface, and emppenset te ty of quick and ready adjustment. 

It is ‘impossible to build terraces to fit the requirements 
of rook present farm machinery, therefore, it will ve necessary to redesign 
‘some of A machines to conform to the requirenents of terrace eubank- 
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a ‘found most satisfactory for each locality. 
he 2 Deg hy , ; 








a 
fd 

ew 

/ F 
ee ge 
deh 

: 4 dp 


~~ 


5g: YF oem aia white £1 tw arstoae : 


nortoeido cota ccd tame wt 





















mpiiteber ot Yraereden od Litw $4 jexoteredt ¢ 
sinedue esatted ee ot so ob ates 


ie i; 
tele “a 


fe fo nt aa eh ee as Si kat "gos MYT ae 
Ghia: acta Oe AES rio tiabee: tes ae yvodoand fe 
TPCT ks OB keer’ ae? PMA yey: Ree ite. adie La: et Sopp wfieue ‘9 
6 PE SRG wert s me we ins a2 
cD) 3 Saal tages ange eee nies... ene ety ot voit 
otis ib eS Be et 1 Re Veet RY ae MR 0 sightinstens Stee yes Sea a ol 
Peay 4 este “3 iy shee OS OS eS mgt ete mob @ ; r 

Soabs eg ay: a 5 Oy Rebs cntmed Rett ey te agora a 
iI ay AE sgt “ete ges ea hat eae Rut sed antag dagen | 
; he Mes we ut sawed + <b 


1 


Hey Wi a 


3 


AO ee gee oR bv 53. ttre itt 
4 STROSS A Re RRS RAY aes ee Poipeteenth cx a #e ys ne we 
ils PTR Ao, eed Sgt’ Fe “ag E Seti a5 ter at roms 


MaseoeeGe seg BE sen Ei 


ae eee ee ee 


- $7 - 


EXPERIMENT WN oe % 
sf, 
— Building up Badley Broded Lend with Terraces, Green Manure, Cover 


“ Crops, and Fertilizers. 


et 8 In this experiment an attempt is made to reclaim severely 


eroded and gullied land by preventing further erosion through the applica- 
tion of terraces, cover crops, and gully chek&s, and then improving the 
soil by the application of green manure crops and fertilizers. Plots 1 to 
12 inelusive, lecated on Terraces 5-B to 9-B (Figure 1), comprise the 
Layout. 

Ha : The area used for this experiment was so severely eroded 

that it had been abandoned for agricultural use at the time this station 
was founded. The gullies were first reclaimed by small check dams of var- 


ious types and terraces were then constructed. Data on this phase of the 


' work + given under Experiment Wo. 10. 


In 1929 and 1930, terraces 5-B to 9-B, were divided into 
Plot 3, and Plots E-1, to B-6. ‘The different plots in the order named 
were planted to mung beans, soy beans, sudan grass, cotton, sweetclover, 


cane and cowpeas in the year 1929. All crops except cotton were plowed 


5 under for green manure. The yield of cotton 6n plot E~3 was 89.0 pounds 
ef lint cotton per acre. During the year 1930, all the plots were planted 


to cotton with yields as shown in Table 8 In the year 1931, the area was 


divided into the twelve smaller plets with a cxop rotation scheme as layed 


out in Table 9. ‘The agronomic features are under the supervision of the 


a he rie i 

Me BS | i" 

POA ee eee . 

_ eve l~etweinlionset? . yesverte? Adbe hned & gb 8a | 
ee ie os | 


















Ssh fe vehes Ley sawed tae ra dale 
ae 
- lornvee aisioer ¢ of shen al sans? Be Riicgin’ ie 
oy Me AE 2S ASS ASV oe wg 7 wh ay 


setts oi sowelt salen: yet ele tee YE a 
| ss gatvonqnt medld bas ese us, Rone be. bare st asl 


Ne Sa A TS Ps WS tis rns ad 
@ ‘gee 


ee £ avel@ aeesthhee * ban awe ere ners | ranean 


Care 4 


add eaktemes , (l eurgtt) fue oe &-@ resets? a0 weet 


hebore Ylerevea ce eaw tnemiteaxe atat 10% henit e Br nf 
Koitade att emit edt te ovr Lewtieoivae tot beaten od he 
“tow Yo ana sivedo Ilene yi Semtefoes fexst exow esiitug ef? 
eis Yo eemsic ald? mo aiad shedonttenoa molt gi1ew eoserted | * Ot 
OL .0H snontueqr robas a0y: " 
odai heblvib etew ,f-@ of S-8 soverret ,OSCL ban | er at 
hemen tehue odd af etolq tuetettib ea? .3-T of. fu ate 
stevelateess ,sottoo ,aseaTg aabre ,enesd yor eaned gam od . 
hewole over modgoo tqsoue eacoty LIA .O8OL ts0y ond at s we 
abasoe O.6¢8 waw Si tole se sodtos to Alele en? oman nee = * 
boinele atew atoly oat Ife O8OL zasy edi? galas +8198 ma 
caw seta sit ,I8Cf taey oft al «8 olde? at mvode an eine at "me 
beyel sa emedor aoltstor qaxo a déte atele teliame aviowd st © : 
wid to aeleivierse ef? cobay one seted sat otnenetys edt 


57a 














: 
: 
: 
: 


"LE6T pues FET: 

‘to6T exow sed guoys: 
punors jo uwo4 Suo jo: 
e4fet O93 46 PewPT: 

6 pue g sooB.IIel: 


ZE6T pue IC6T UF :reAoTO n congizesete 400m 
PSsSTer IOAOTO {oaks iz940T0 oems tLesoTo 400m 


oo ce 8 #8 8 of OF oF 


Tost @ 6s6T UF JucU: 
-caorduy [Tos Jos: 
aepun peuing ¢g pust 
T 840Td uo sueeq: 
fos pue siesq Suny: 


oo ef of Of 


: 
*Te6T UT ZT %% T? 
szotd 03 pesueyo! 
eren szoTd oseuy: 


2° eee 


0° cee 


8° TOL 
L° tw 


0° 299 
9° 80S 
9° ZL¥ 
S° TVE 


0° 6ST 
8° 922 
6°0eT 
3° cst 
0° Ges 
8* 06S 
T° aes 
6° 904 
4° OSE 
%° Ter 


¢° 982 


8° 9S 





7 of #8 se © ©F OF 


* eo ef 


3 
: 
: 
$ 
‘ 
: 
: 
3 
: 
‘ 
3 
: 
4 
: 


6°FT4 
v°6Tr 


3° 0ce8 
T° 08S 


9°499 
2° Ss9 
4°SVS 
9° TTY 


T* 08e 
G* TLE 
6° set 
8° Sec 
°Sos 
T° 9T9 
6°SS9 
6° 908 
v°Vssc 
0° 809 


sueeq AS 


guseq Zum 





7 #¢ of 8 © © 


c 
~ 
eal 
~~ 


eee ee a BES 












$ ; : 
t peuyTl i*4queujeery ou - HOOUD - 104400: 
$ z eroe red JOZTTT410F 
 pemttun:ycTt-0 *SaT SOE pEVser4 mo 43090 

2 pemtlT :doro 19405 T04UTs tonag~enan00! 
4 $ eroe red rez TTT41e3 

I POUFTUN'F—eT-0 “SAT COS PEFe Sy to 4309! 
$ powtT :dozo toaoco JeqyUTM YoUSA~UO4y on! 
: pemtTuy: Wo4ek — dor9 : 
: pewyyT : «tea0o emngetT reqyuym — 104400 + 
$ : *eroe aed ogeudsoudseins : 
: ply spunod OOT pus PpOTTT - aes 


oe ef 06 98 88 8 of OF 


: peut Tun IOZFTTF495 
peuyT : <0 doxD JoA02 OU — WO 3400 


Ls de pat eeee: a WY WARES Eh OS. Se OH Se FE 
aw Ge ae ee ge me oe 8 


POLTT *u4yymM BupTguriez[s ISAOTO }90KS 


peuyrun: IOZTUTW1EJ $ 
pemtT : ou - doto IS6A00 off =— 00430) : 
powtTun: P-ZT-% jo 9108 aed *sqt : 
peutt * cos - doro 1ea00 OU — M0430D : 


. 
» 


peuttun: ZI-7 yo oroe ted *eaqT 
peuTT : cog ‘dorto s6A00 eky = UwoxtoOD + 
poutrun: 
: pemtT tzeztTy441es ou *ZAA09 Ot 00 3400 * 
$ : : 
z : {pe4wu.te4 Te sureqfos pus 004900! 
H : : sxeek o7buze1 Te 
3 2 3 Uy sueeq ZunK pue m04409 
eG 3 3 . 
: seeduog ; $ 
$ ous) : 3 
$IGAOTO {OSGMS! t 
H Le $ H 
tsserd wepng: 2 
: sueeq : 
teuseq 3 
: 





et 


oT 














ae 
BH '°N aide 


eeet ‘Test atoe sod ev04s punor? JO 104 T Jo Ofer OY PE POUT, SOOVIIE, CMG xromo'l 


5/b 





*4c6T pus 












? 8 : : t : : 3 
: 2 : : 3 3 H *gooRirie, pue-uedo Tease] : : 
: W04j09 : SeaiNoD ¢t 1O940D ? BeEdMOg + 0HA40D ¢ SvEdMOD * 109}00 * svainop t*pozeureg te svedmoo pues u04900' “ST : 
: : : : : : tseoRrre, TSeaeT pesoTo *4J OOT * : 
: W03409 : Suedmop |! mOggoD ¢ SBedMOH | 1O4Z}0D ¢ sealmog !: 004300 : sBeduop ** pe_zuUTegTe seodmoo pus 109409! *FT * 
: : : : : : : : *pTety poovrlsequn : + 
t uW0o7z40D : SsBadmop : 104309 ¢ BBedMOD *% HO970D t seedmog +: 109309 : sveduoD %* pepeUste4Ts seedaod pue 104409! *<eT * 
: : : ; 3 : : ; : : 
> MO940D : WoRQOD 2 WORQOD & 1O94RZ0HD t uwogyop : woygZOD + 104909 : u04909 i*gueuReery OU — yooup - 004300! *2T . 
; t : : : t t ; ; *eroe red Lez TTTIAe3 : . 
: : : : : : : L$-2T- “SAT OOS PEPBeTy O990D! ; 
> woggop : woy3OD ¢% UWOsZOD ¢ OR400 2 7104409 : WOOD *% W0OZRZ0H ¢ u09g30O 66tdord aes09 107UTA yor ea~0 4400! “TT : 
: : ; ; : : t tH-BT=0 SAT OO POZBGTZ 109400! $ 
t moaqgog = woyzop ¢% uogZOD : UOAI0D *¢ 103109 ¢ 0930D + 00440D : 47300 tdoro LOAOD TOFUTM 70ZOA-0990H? *OT : 
: ; : : : : : : youea = doro : + 
t wog209 : wO43Z0D ¢f WO4ZOD + OR40H9 : 104400 : wo9JOD ¢ WO4{ROD t 1O490H t ZeAoo euNZeT TeqUTM ~ 104940) $.*g.% 
: : pewttT : 2 pentt : 3 : : peut : *erow sed eqeydsoqizeins + : 
: qZeaoTo : : ZeaotTo : t ZOAOTS % TOAOTS $ <AGAOTO :spunod OOT pue pemtT - m0gz00 ¢ . 
£ 109409 : goems *: 004400 : qgeoms *: u0o4qoD % ,00mS %$ gooms + goes ttm DupyeurezTs ZeAOTO geous: *S * 
: : : ‘ $ : + $ ee XOzZ TI T3~1eI : t 
: 004309 : 03309 : UogyoH : 1OR90D ° u0o4g0D : uo4gop +: GOBR0HD : uo340p 46 «60 dortg =GA00 OU - woz409 ¢ 84 OY 
: : 2 z 3 : 3 : 3 X1OZ TIT 420s $ . 
i : u0g40D : W0O9Z0D ¢ m049I0D t WO43Z0D | 104900 3 wo944oO «3 04I0D ¢ WOOD % OU = doxo xeaoo efy - 104300 ' *9 |! 
| : : : : $ t : : 3 *y2T-p jo aloe ted *sqt =: 3 
: 009309 : UO4yOD +: WORROD + WO9ZOD ¢ mW0940D : UoxqoD ¢ 109900 ¢ m03409 ‘%00¢ - dora Teaco OU = mogyo9 ¢ *S 
: : : : : : : : : *%-ZT-% Jo eros red *eqtT : 
t U09909 3: Wo9yZOD % 10440 : uog}0D «t wORROg ¢ WORZOD 3 103909 : 09909 ‘008 ‘dozo xeaoo efy — 109g00' °F * 
: : : z : : : $ 3 : : 
: 1044909 : W04309 ¢$ 0990D 2 104}00 : 104909 % wo4goD % 104900 : WO44OH ttezTTTIAeT ot *JeEAOO OUKTIO9FOD? °E ; 
¢ : 3 : 8 : t t : : : 
 uw04409 : sueeqios : 10390D : suveqiog : 004309 : suBeqhog : 0030) : sieeqkog :popyeurey Te gsueeqkos pure woqyop: *2 * 
: H 3 : 3 es $ : $ sreok 9} 0UI0R Te : : 
: 104409 isueed BuMI! uox{oD ‘suweq Bin? woyog +suseq Sunpl: 104400 :sueeq Zunqi uy sued Sur pue w0z409 a “Tt 
: g : 2 3 : ’ t Seo 




















ee 
I EO a a eee — 




















PE EI SE Le ee ?—". o" sero) .- 7 ee a 


= 58 = 

Bureau of Chemistry and Soils... Cotton yields for the years 1929 to 1932, 
inclusive, are listed in Table 8... The period of time covered by present 
data has not been sufficient to show a consistent trend toward increased 
crop yields. 

Yields of seed cotton for terrace channel, terrace ridge, 

and interval area for the year 1931 and 1932, are shown in the following 
table. These yields represent weighted averages for each terrace and are 


not separated into the various plots: 


YIELD OF SEED COTTON PER ACRE FOR CHANWEL, RIDGE, AND INTERVAL 
Terraces 5=B to 9=-B 


1931 H : 1932 
: Terrace : Ridge Ghannel ; Interval: Ridge: Channel : Interval 


ded oe jee 8e #06 


t geBy 60201: 465.6 1 394.7 : 56008: 181.8 ; 176.8 ; 
S geB 5 665.1 186208. 1 464.6 521.6: 438.4 : 385.8 : 
SMe 69802 (495.1: 467-2 1 565.4: 262.1 ' 399.1 ; 
— | 62364 55762: 48103: 604.6: 375.6 : 402.2 
— ; 61705 582.5 t 51365 | 474.0: 368.2 390.7 : 
: : : : : : ; : 


It is interesting to note that for both these years the aver- 
age yield of terrace ridge and channel, which represents the area disturbed 
in the terracing operation, is higher than the yield frwm the interval which 
was not dibturbed. The ridge and channel yields individually were higher 
than the interval yield in 1931, but in 1932 the channel yield was slightly 


below the interval yield. This was caused by ponds which formed at old gully 
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EXPERIMENT Woe. 10. 
Pilling in and Checking Frosion in Gullies and Preventing Erosion 


of Terrace Outlets. 


Experiments were conducted to determine the best methods, 
‘most suitable materials, and costs for the construction of devices to check 
erosion and cause filling of the numerous gullies found on the erosion sta~ 
‘tion farm at the start of experimental work. Soil saving and check dams 
‘were built in these gullies with different materials such as brush, poles 
‘arid 61d woven wire, all of which were available on the farm. Different 
methods of construction were Steves and the dams were built with different 
‘widths, heights, and spacings along the gully lines. | 
ay Sixty-one check dams were built with brush, poles, and rock 
in the gullies on the Guthrie farm; of this mumber 6 were loose brush dams, 
35 were anchored bmush dams, 6 were pole dames and 14 were rock dams. The 
Yength of the dams is taken as extending along the gully and the width as 
across the gully. This is contrary to the usual practice for dams built 
across large streams. 

Ordinarily the cost of constructing such dams on a farm ee 

depend largely on the availability of material and the distance that/is 
hauled. Where brush is cut especially for the construction of dams, the cost 


of the dams would be greater than where the cost of cutting and healing 
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| ~ 61 - 
brash could be charged to clearing the land. The labor of cutting and 
Bret the hauling was not charged to gtearimg the cost of dams but was 
charged to the clearing of the land on the Guthrie farm. ‘Such things should 
te taken into consideration by the farmer in estimating the cost of building 


| chook dams on his farm. 
ry t In Table 10, are given the average dimensions and cost of the 


aifterent kinds of dams built. ‘The average dimentions of the loose brush 
“dame are 15 feet long, 4.1 feet wide, 2 fect high, and the average.cost ms 
ej $0.98. These were the cheapest dams built. 

} i . The average dimensions of 10 stake and bush dams are 2362 

a feet ‘ong, 8.3 feet wide, 3.0 feet high, and the average cost was $11.27. 


The brash was carefully pleced in these dams and the bottom of the gullies 


“SS + 


was. | covered with dry cane stalks. 
I Bighteen small pole and brush dams were built with average 


dimensions of 13.6 feet long, 6.4 feet wide, and 1.5 feet high, the average 


‘cost being $4.16. Three dams were anchored with wire fastened to stakes 


driven fate the bottom and sides of the gully, and the others were anchored 


with cross poles fastened to stakes on the top of the bankse 


No per tivalar care was taken in placing the brush for the 


other seven gmall pole and brush dams, and large open places were left in 


“the brush. This reduced the cost of the building considerably. The average 


dimensions of these dams are 9 feet long, 4.6 feet wide, 1.0 foot high, and 


moma payee oF font 2 nemaaiesines Ser, 


These dams were much cheaper to construct, but 


the average cost was $1.39. 


somewhat smaller than the 18 dams which were carefully builtd 


any aly 
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The average length, width, height, and cost of six pole dams 
is given in Table 10. ‘The average length is 1.55 feet, width 8.4 feet, 
height 1.6 feet, and the average cost $4.17. 

Pourteen rock dams were built, thirteen of which were small 
rock dams ranging in depth from 6 inches to 9 inches. The building of these 
dams did not require mich labor. The average dimensions are 1.6 feet long, 
5.7 feet wide, 0.5 feet high, and the average cost was $0.71. One compara- 
tively large rock dam was built. This dam is 3.5 feet long, 607 feet wide, 
2.0 feet high, and cost $2.75. In building these rock dams,straw was 
placed among the rocks to prevent the silt from washing through the holes. 
Where this method was not employed, it was almost impossible to prevent silt 
from washing through the dam. 

Some conclusions draw from observation and experiments with 
check dams built i gullies on the Guthrie farm are shown below: 

1. Low dams are more succes€ful than hth dems since 

the water falls a shorter distance below the dam, and there is 

less tendency to erode the bottom of the gully. The pressure <x of 

water above high dams is sufficient to force out silt that has 
accumulated in the open spaces of the more porous dams. From the 

standpoint of both economy and successful operation, it is believed 

that a height of about 2 feet is the most satisfactory for check 


dems in small gullies. 
2. . The greater the flow of water in the gully the 


stronger should be the anchorage of the dam. ‘The flow of water 


in the gully depends upon the size of the drainage arene 
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Brush dams without anchorage have not been found satisfactory. 
In small gullies with a very limited drainage area, some form 
of light anchorage such as a few loose rocks, should be placed 
on ep of the brush. 
‘Be ae sides of the gully at the location of dams 
should be sre kinted against washing to the top of the bank 
on at least as high as the water in the gully is expected to rise. 
The most common failure of check dams consists of erosion at one 
“er both ends of the dam. 
ay whey ' 4 An aprong should be built below impervious dams to 
prevent the falling water from eating back under the dam. ‘This 
“'" Ye algo a very common ems cause of failure of cheek dams. 
5. For the best results, the top of one dam should 
be placed at the level of the bottom of the dam above. ‘The 
~"""“-pesalts of the experiments showed that it would be possible to 
CL itace the dane further apart than this since a £&#kk fill occurred 
“the totel distance between the dams in Gullies Ff and G. However, 
ft is believed that better results will be obtained where the 
“wale is observed. 
6. The check dams should not reduce the cross-section 
of the gully sufficiently to cause the water to overfiow the 
banks, as this usually results in the erosion of a new parallel 


“gully down the slopes 
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7. More rapid filling above a brush dam occurs where 
the bottom of the gully is covered with grass, straw or other 
Similar material, the finer brush placed next to the straw, and 
the larger brush placed and packed so as to reduce open spaces 
in the brush to a minimum. This method tends to prevent erosion 
along the sides or bottom of the gully which results in washing 
out a hole and undermining the dam. 


Life of Check Doms: 

The rock dems constructed on this project have as yet shown 
no signs of deterioration. Time apwears only to solidify this type of dam 
by adding a heavy blanket of silt, grass roote and the like, 

The brush dams seem to have a useful life from two and one 
half to three years. In Figure 30 is shown ¢ V-notch brush dam in Gally 
G that is practically disintegrated after three years service. 

Pole dams are subject to fairly rapid decay, bat on the 
average will last about one year longer than the brush dam and are more 
efficient in silt stopping ability. In Figure 31 is shown a pole dam in 
apparently good eondition after three years of service, while in Figure 
32 this same dam is shown as a commlete failure after three months of 
additional service during which a series of heavy rains occurred. 

Figure 33 is a view of a woven wire dam lecated in Ravine 
A. A substantial fill of eilt, leaves, and branches has devosited behind 
the dam during three years of service. This type of dam is efficient and 


economical for depths of fill not exceeding three feet. 
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Figure 30: Brush dam at lower end of Gully G. Note how brush 


has rotted and fallen in after three years of 
service. Avril 8, 1932. 
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Figure 31: Pole dam after three years service, located at 
lower end of Gully F. Note that fill back of dam 
is level with notch. April 8, 1932, 
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» Sasth soi) saving dam van constructed im Ravine ¥ 

: ) during 1921, to aid in the reelamstion of this ravine and to 
. Pveadvay %6 the plate ia the southeast corner of the farm, The 
: @ aren mhove this dem ig whout 1,500 fest in length and contetns 

. aa of faltivated lend. The rest length of tha fens is 86 feet 
brent width of 18 feet. It ts 15 fast high shave the original 

a t the ravine. Meshargs through the dem ig handled ty a osyre- 
Eien Gxivort tee foot in diawwher and 3% fast long. This vive is 

: q cs } #0Lid ground forming the original revine bank rather than 
filled im dirt te prevent settionsat aud distortion, the 

i Of the pipe at the upstresn md ts placed threo font Dalow the 
Me dum and a the dowastrean ond ig placed about one foet above 
@ votton. the effective head om tha pine is abont eight feet 
ae feet frevbonrd on the dam. Grosion a the cutlet is prevented 


one thgongh 10 faot Lome. fete) eowt ef the dam irclading mate 


argpe 


4 oe Wakes 
pie A mortars maseury e042 esving dam wax bulls ia Raving A 


1 . 1982 Mts dem, (nee Figure 84), was IoSd with pend’ roa 

ad eo [mortar to & height of fear foes ahors thn giity bottan, 
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1 rate, 4a mneomxy eprom and obilling peol was wailt te form a pool 
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i Laee mdawered fren (he toe of the den nad one f00b damp. The 
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on aL forming the dan ts tne foot tntek at éhe bottom and one foot at 








Soil Seving Dams: 


An earth soil saving dam was constructed in Ravine B 
(Figure 1) during 1931, to aid in the reclamation of this ravine and to 
serve as a roadway to the plots in the southeast corner of the farm. The 
drainage area above this dam is about 1,300 feet in length and contains 
12.5 acres of cultivated land. The crest length of the dame is 50 feet 
with a crest width of 12 feet. It is 10 feet high above the original 
bottom of the ravine. Discharge through the dam is handled by a corru- 
gated iron culvert two feet in diameter and 32 feet long. This pive igs 
laid in the solid ground forming the original ravine bank rather than 
in the soft filled in dirt to prevent settlement and distortion. The 
centerline of the pipe at the upstream and is placed three feet below the 
_ Crest of the dam and at the downstream end ig placed about one foot above 
the ravine bottom. ‘The effective head on the pipe is about eight feet 
i with a two foot freeboard on the dam. Erosion at the outlet is prevented 
by a concrete thgough 10 feet longe Total cost of the dam including mater~ 
ials and labor was $133.74. 

A mortared masonry soil saving dam was built in Ravine A 
during the year 1932, This dam, (see Figure 34), was laid with sound rock 
and cement mortar to a height of four feet above the gully bottom. ‘he 
-mortared rock extended into a trench cut two feet into the bottom and sides 
of the ravine. A masonry apron and stilling pool was built to form a pool 
six feet long measured from the toe of the dam and one foot deep. The 


Masonry wall forming the dam is two feet thick at the bottom and one foot at 
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the eg arth, well tamped was filled in at a 2 to 1 slope behind the dam. 


gt Haek 


The total cost ineluding materials and labor was $25.00. 


4 Lease ¢ 


: ia connection with the construction and maintainance of this 
4 om 


type ey in chearvetion has shown that: 

pa 1. The dam mist be sunk deeply into the ravine sides 
and bottom to cut off seepage. 

mae 2. The dam¢ mast be solidly constructed and mortared 
esthas closely te withstand large flows of water. 

ant | 3e Wing walls must be built staunchly and of ample 
height to accomodate maximum flow. 

“R '? A properly designed stilling pool mst be provided 
Aahew the dam to prevent erosion under the toe of the dam. ‘The 
length of this pool should be at least one and one half times the 
height of the dom, and the depth should be about one fourth the 
height of the dam. ‘These figures are based on observation of 
existing dams and not on hydraulic tests, therefore the figures 
are SyETeRLEn te. 

«8, A dam of rock laid carefully without mortar to a 
= of two feet in this same ravine failed under the first 
ig ie ue magnitude, proving that this type of construction 

YT ney wi thayene rare flow such as comes from the 35 acres 
of land draining into the ravine. 

Terrace Outlet Protection: 
Pe Terrace outlet cleat ae devices were installed on terraces 


5-3 rv 9-8 auring the year 1932. Three of these protective devices were 
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constructed of poles (See Figure 35) on the same principle used in pole 
check dams. The other two devices were of rock as shown in Figure 36. 
These five structures all fulfilled their purpose with complete satisfac- 
tion during the heavy rains of 1932, ‘There was no cost involved in secur- 
ing material for these outlet protections since rock and poles were availe 
able on the farm. The labor used amounted to approximately six man hours 
for each device, including precurement of material and installation. 

In building these units it wae necessary to observe the 
following precautions to insure satisfactory results: 

1. It was necessary to sink a trench to hard footing, 
usually one foot deep, and start the rock or pole construction on 
this base to prevent seepage and undercutting. 

2. Straw or hay was forced into all crevices and placed 
in a sheet behind the device to insure the catching of silt. 

3. Wing walls were built to ample height above the dam 
so that all water would pass over the crest of the structure my 
not around the ends. 

At the outlets of terraces 7-2, 8, 9=E, and 10-E, two 

other types of protection were installed. One of these consisted of shsets 
of corrugated irén cut into short lengths such that when driven the maximum 
possible distance into the soil, the upper end of the sheet was at terrace 
grade. One sheet at each end was allowed to project one foot above terrace 
grade to serve as a wing-wall. The other type consisted of small straight 
stakes driven side by side in a line across the channel. The tops of the 
stakes in the center of the device were driven to terrace grades and several 


of those at each end of the line were driven to a point one foot above grade 


_ to serve as wing-walle,. 
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Figure 35: ‘Terrace outlet protective device with wide notch 
constructed of pyramided poles at outlet of Terrace 
B-B. Filling occurred diring spring of 1932. 
October 10, 1932. 


J gieg 
“a al 


6 PEP 4 Let see, ae? Vee. ons} a ae ‘ght co 












ce aa 


(pe hana oe) pole 
a a ay 


at ee 


yet: a sive snes “on wah: ted 
. rh read “Sas S Betgeei for ike te 


wy oie Saige ay a : od anes ely? node pair + 
A ay: ’ Mary, fy < ate 
“ig teal } 4% pve eiie ot ee 


cee: 





, wir Lae spend 
5 ." Re © e 
sees rit ae Kat ae varet & 
: 4° a tae. as to ated swede i 
my . ite wwe gifew pase ee 
; vat? pach 
rx ; ‘ es 452 ghee ‘setas sal 
& are bd 
ic <r "ky : © They aoe’ slic 
, ve rs a 
> La attset seus cots ar 
wet. 3es 
pst a Mk rn ee ail aba ie sort 


te 


iy OMe Th, 8 


22 DS eel ae endpad welt 
‘ os + ite * ey 


o~ ‘ the | 


ai a LF 
oe | 
a We < 
ois 
; . . < ¥ eu 

















y _ he corrgated reefing waa more exensive cines 1t Luvolevd 


ef mterial te-add4ikion to. tater of Anetalintion. (eas of 
89.20 tow aneh wnituin addition ta four sere hoers labers Ppp 


f Using stakes, the matertel ote aniired on the foe, and Srgih t 


i labor Mere Papsived to gecurs, pretare, and rive the stakes fey 


Mitch whieh dreiza all terraces in Plesk 28-4 ene ther 
. bed ageinet qmeaion. by resented. plan: tatTlea iuetal led ¢ 


tt 


r 3 3006. , Nea, bat ole Rado ereet length of sig feat with satan 


ce Xe toe, 


mh A Shove ths arest and Lastened Yo the mminbourd at « 43 degres 

e only protection: made agingt Siuleremthing of the baffliwe goneiyte 

p She botion of each baffle alightly. veléw the-erost of abe 
meernetresm, The cent of material for cack batvie waa $2.80 Tor tom 

6 2 is af 3¢ X 22° evecusted bridge twsher, xe mar heat Labesr were 

& eagh tastaliation., 10 was feud neceganry whes revaliiag the 

. i b i Watch the plask baffles were set hc mix seme shrew with the eargh 

ERE mad to temp the f112 thoroughly. This provented the fitles im dive 


@at. Thee beffier all sero exesllent regal te fering the raiss 


ae " Fagare 36: Terrace outlet protective device constructed of 
| Nae a 

% “the © §-sesn@etober 10, 1932. This Gttsh ta a flat bettoned ffteh 4 
? 1 wide tn the bettas and two feet desp. Tefflex were sonstrasted of ons 


ed pleat 2° X 12" X 1ét~-G" with winewall« of the game eaterial fen imed 








goon “a satin 36. 


‘sites eh a Re es eS 
a - 
Aa! 48 ~ eit : oe 
eo ts Be IN i i ER 
y " 7 .# an r 9 7 . : 


+ at a 4 


~63.< 

The corrugated roofing was more expensive since it involved 
, the purchase of material in addition to labor of installation. Cost of 
, Material was $0.80 for each unit in addition to four more hours labor. For 
, the devices using stakes, the material was secured on the farm, and eight 


1h Rens Labor were required to secure, prepare, and.rive the stakes for 
each unite 


_ The ditch which drains all terraces in Plot 15-A was thor- 

oughly protected against erosion by creosoted plank baffles installed in 
_ the year 1932. Uach baffle had a crest length of six feet with wing-walls 
_ one foot high above the crest. and fastened to the mainboard at a 45 degree 
. angle. The only protection made against undereutting of the baffles consist- 
0d of setting the bottom of each baffle slightly below the crest of the 
ybaffle downstream. The cost of material for each baffle was $1.50 for ten 
linear feet of 3" X 12" creosoted bridge lumber. ‘Two man hours labor were 
needed for each installation. It. was found necessary when refilling the 
trench in which the plank baffles were set to mix some straw with the earth 
_ backfill and to tamp the fill thoroughly. This prevented the filled in dirt 
toi washing out. Thesebaffles all gave excellent results during the rains 
of 1932, 
Greosoted lumber checks were also installed in the ditch which 
Grains the B terraces into Havine A. This ditch is a flat bottomed ditch 14 


feet wide in the bottom and two feet deep. Baffles were constructed of one 





. ereosoted plank 2" X 12" X 16'-@" with win-walls of the same material fastned 
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at a 45° angle on each end. The sane method of installation was followed 
as that used in the Plot 15-A ditch. Cost of material for each baffle con~ 
sisted of $2.40 for 24 feet of creosoted 2" X 12" plank. ‘Three man hours 
labor were required for the installation of each baffle. 

An attiewot was made to prevent erosion in the ditch draining 
the terraces in Field © by the use of rock cheeks laid without mortar. The 
cheeks were built of large rock laid carefully without mortar and chinked 
with strawe Only one of the checks was over two feet in height and the crest 
of each was level with the base of the check jast upstream. These checks 
were filled level with silt after the first large runoff end effectively pre- 
vented erosion of the shennel, It was noted, however, that the largest storms 
caused excessive flows of water which loosened the rock in several of the dams. 


If not carefully maintained, after each storm, it is probably that this type 





of structure would soon be destroyed, 
From this date it appears that checks to prevent erosion ts in 


terrace outlet ditches mst be built in an integral unit to withstand the 





large flow of water. 
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Soil Movement Down the Slopes 


oe’) chines are laid perpendicular to the contwums in several locations 
on the station farm (Figure 1) to determine the rate of soil movement down the 
slopes of unterraced land, level terraced, lend, aud graded terraced land. Per 
manent concrete bench marks are set at the upper and lower ends of each line, 
Accurate measurements are made each year to determine the 
elevation of points along these lines at intervals of one foot, with the soil 
in practically the same condition as to vhysical characteristics, The effect- 
iveness is measured by the extent to which this soil movement is retarded and 
a@ Comparison of the profiles along these lines affords information on this 
subject. 
It is thought that information im obtained from these experiments 
will not be of value before a period of five years has alapsed and that the 
longer the experiment is continued, the more valuable will be the results 
obtained. 
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EXPERIMENT NO. 12. 
EBVEaYeser CHrtinagi * eee oF ’ ¢ 


Runoft from Small Watersheds with Different Characteristics... 


Measurements of runet? and soil "Tees" are mht on small 


watersheds with different gendi tions of cover and cultivation. 
ted « ‘ 
‘The’ fellewing emall watersheds comprise this experiment 


a) A wooded watershed peathl ntae 5.62 acres indlented 


on ‘the map as Flot [; 


(2) A bedly gallica and eroded watershed containing 
find Ba alr 


an area ‘of about 5. 28 acres is designates as ‘Plot J. This ts | 
“an  sbandoned area, formerly cultivated, now covered with a 


growth of wild grasses and weeds. 
Lesees & P 


(3) A level ‘terraced watershed, ‘consisting of ‘the 
WTMBEE between Ferreles 1-8 and 5-5 and designated as Piet i5-A 
ae the map, ‘odeteiae an area of 3.13 acres. 

(4) A cultivated watershed, with rows yanaina across 


ine ‘siope, contains ‘an area “of 3. 61 acres and is designated as 


Prot. 13 on the map. “After the fall rains in 1932, terraces 5-B 


ar 


‘and 1-2 were connected across the upper part of Plot 13 to pre- 


rates 


vent possible catrance ‘of outside dreinage waters. This ‘reduced 


xy area to 3. 23 acres. 


eeeli~ st 


(5) In the sumer of 1932 it was decided te Aneinas 
Wievel terrace 6-E in this. series of plots 80 that the yueadt 


oo soil lensed ‘fren this terrace gould be compared with those 


“from unterraced. Plot 13. “This terrace is "620 feet lene has: an 
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eo average vertical interval of 4.0 feet, and has a drainage area 
© ‘of 1.30 acres on land with an average slope of 4.56 per cent. 
(6) An area having a close cover of native grass and 

© small shrubs, with absolutely no gullies or bare spots was selec- 
ov )ted on the East Farm of the Erosion Station at the time 6-E wae 
»weopened. This plot has an area of 2.50 acres with en average 

“> land slope of 5.9 per cent. 

om tae 405 Parshall measuring fiumes, sutomati¢c water level recorders, 
and’ Ramser silt sampling units are installed on all these watersheds except 
Plot J, which doesnot have a silt sampling unit. | 

98998 ©o8 .oPercentages of rsinfall which appeared as runoff, and soil 
losses in tons per acre from these plots for the year 1931 are listed in 
Table 13, and for the year 1932 in Table 14. 
Losses for yesr--Plot L. 

For the year 1931, only 0.76 per cent of the rainfall ran off 
from Plot L with a cover of woods and brush. In 1932, due to increased rain- 
fall; this figure was 2.0 per cent, The total runoff for the two years 
of record on this plot wes only five per cent of that on Plot 13, the culti- 
vated; untérraced watershed. The low water loss for the wooded area im due 
probably to the increased absorptive capacity of the soil rather than to the 
small storage capecity of the forest litter. The runoff water contains 
little silt end as a result the tiny pores of the soil are not clogged by 
deposits from the percolating water. As long as pores are open percolation 


will continue and the so il will absorb more moisture. Some storage also 
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results through the interception of the rainwater by leaves and branches 

of trees end brush. Most of this is probably soon lost through qvisévation, 
Soil loss per acre on this yeoded plot was 0. 03 tons inl931, 

and 0. 18 tons in 1932. The total loss for the two years on Plot 13, the 

cultivatdd, unterraced watershed, was 429 times the amount lost during ‘the 

Same period from Plot L, The smell amount of runoff from this plot, all 

at low intensities, cannot cause any serious erosion. The cover of litter 

%. a8 ry prevents. te water from attaining sufficient velocity to have 


any math ing power ond strains many of sae Lehi ee of soil that i are in the 


water. . 
esses for Yoor--Flot J. | wns Kar 
Measurements of runoff only are made from Plot J. During 
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1931 this eroded and gullied area of native sod lost 11.2 per cent of the 
say's. v0inta int runoff, and fn 1932, the loss was 10.1 per eciit. ase: 
aeee Runoff sapetugie for Plot J show the effect of the many 
gullies wich cut the sod cover in this liged These collect the runoff 
vater, and concentrate it at the outiet of the area in a more flashy ' manne r 
then would be the case with an uneroded, grassed area. fais ares is not 
typical of bare, eroded fields. such as Plot 13 because of the tendency for 
surface storage in the grass cover. Observation hes shown that during be ag 
wo asia srinetos causes serious spalling of the gully banks, thus 
deposi ting large amounts éf soil in the gully bottoms. During the spring : 
rains the intense flows down the gullies cerry out these deposits. These 


flows, also undercut the banks at bends and cause large chunks to fall down 
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aePeT beckrried ¢ off by the flow in the gully channel. Further enlargement 

“ef ‘the gullies is effected by the small rivulets of water whi ch drop over 

ing banks during periods of runoff. As the gullied area enlarges, the 
“area covered with sod decreases and the runoff percentages nust increase, 

Lapsed die higher rates of runoff and erosion from year to year. From these 
observations, ‘it is evident that the most economical time to begin gully 

Gontrol is in the incipient state of formation. 

“Losses for Year--Flot 16-1 


yaces he 


Only 19.7 per cent of the rainfall on level terraced Plot 
wp Ht as runoff during the year 1931, and for 1932, the percentage 
“was 19.8. It is surprising that the figures should be so nearly identical 
WEE gach different types of rainfall years. The percent of rainfall for | 
‘den your which appeared 68 runoff is considerably below that of unterraced 
"Pst 13, ‘and ‘in 1932 the percentage figure on Plot 15-A was less than tue 
‘thirds of the value on Plot 13, and stands in about the same ratio to graded 
‘terraces 2-B and 3-3. It is believed that this difference is due to saicveniibih 
‘absorption of moisture on the level terraced sea, but mexe data is needed 
defore a definite conclusion can be drawn. That this moisture is of no benefit 
to crops is shown by the fact thet for all years of record the yield on Plot 
15-4 hes been muah lower than on Plot 13. This is due to the drowning of 
tiich of the crop in the terrace channels. | 
= oh “ *"""$eil loss from Plot 15-A was at the rate of 7.57 tons per acre 
in'1931, and 15.70 tons per acre in 1932. ‘These figures are high due to ero- 


gion in the channel of the ditch which drains the five terraces, and due to 
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Bu 
wi dn the ditch of windblown sand which are in turn carried to the 


measuring unit. The ditch ‘ds now fully protected by plenk baffles with 
Serr: 


grass plented between, and should give more accurate results during the year : 


E Siervne 


1933. 
rains vs) a 
Losses for Year. Plot 13:- 
Jeane 244 


The per cent of rainfall during 1931 was 22.70 per cent on 


Plot 13, and in 1922, due to increased rainfall, this figare was 30:8 per 
and $5 th-« r : ‘ ‘ 
cent. These percentages are prectically the same as those for graded ter-.. 


¥ePre 


races 2-5 and 3-B for the same years. The soil lost during the year 1931 
intensi* 


was 43.9 tons per acre and during the year 1932 this figre increased to 
88.1 tons per acre ‘er & totel of 182 tons per acre for the two years. Soil 


loss from long graded terraced 2-B, cropped in e somewhat similar manner and 


located on the same eroded slope was 14.99 tons per acre for the two years» 


Way 5 


of ecard. The unterraced area thus lost 8.8 times as much soil ss the long 
gh Aa: ) 

graded terrace due to the unrestreined flow and consequent high intensities 
of runoff on the unterraced area. The soil loss from Plot 13 for the two 


years ¢ of ‘record was 12.5 times as large as that from terrace 4-8 which is 


1, 500 ‘feet ‘ong and has # constant grade of 4"/100 feet. 


, Terrace 6-E and Pasture Areat~ 


These two runoff ares were both installed efter the first 





half of the yeer 1932 and results are Available only for the fall reins. 
There wes absolutely no runoff from the pasture srea during any of the 
storns due to the close cover of native grass and small shrubs which had 


not been pastured. Results from terrace 6-E are discussed under individual 


storm measurements. 
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~~ Runoff and Soil Losses by Storms, 1932:- 


Measurements of rainfall, runoff, and soil losses, on the 


rete mt 


d terraces comprising this pxperiment are listed in Table 11 for the seventeen 
"storms which occurred in the year 1932. Hydrographs of runoff, cumlative 
rainfall curves, and block graphs of rainfall intensity for the storms of 

_ June 24th and October Grd, 1932, are shown in Figures 37 and 38 respectively. 

“ay Study of the intensities of runoff as listed in Teble 11, 

_ and in the hydrograghs shows that in all cases the intensities from Plot 13 
were fully twice as large 4s those from any of the terraces. These large 
intensities on the unterraced areas result in high velocities of flow with 

_ resultant increase in erosive power of the flowing water. 

ia, 4 comparison of Plot 13 and level terrace 6-H, which are located 
) 0m identically the same soil and slope, and are cropped in exactly the same 

_way for the storms of August 16th, October 3rd and 25th, and December 23rd, 
shows that Plot 15 lost 33.1 and 74.3 times as mach soil per acre for the 

_ ofirst two storms, that Plot 13 lost 2.26 tons per acre as compared to none 

fren Terrace 6-E for the third storm, end that Plot 13 lest 42.0 times as 

each soil for the December storm. 

Conelusions:- 

1. A cdver of woods and brush insures percolstion of rainwater 
into the soil, thus preventing runoff and erosion. 
2. Large gullies, when left unhindered in abandoned grass lands 


tend to enlarge from year to yeer and will in time completely consume the 


? area. 
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TABLE No. I] | ; t 


Small Watersheds With Different Characteristics 
Measurements of Rainfall, Run-off, and Soil Loss For Principal Storms During the Year 1932 







































































Red Plains Soil Erosion Experiment Station Near Guthrie, Oklahoma : 
; : “S"T6teal Maximum Rates of Runeflo : : - 
; Date 0 : Average Rates of Rainfall gaia Py ae = : ; : Total Run-off In Fer Cent : Soil Loss In Tons Per Acre Remarks 
MEME OS BOBO stom Seen eS =e of Total Rai} fall : 
, Storm ; . : has : ant . Sec, : + Sec, ; : . : ot 3 sRavine: Plot : Plot:Terrace: Plot : Plot: Plot :lerrace: (Crops, Soil, Etc.) 
: : : : 2 : : n/Br.e; Feet :In/fir.; 13 : 15-A: A 5 J: L 6=2 13 3 154 : 6-E 
: : : : ; : : : $ 3 : 3 . t 7 - * : 
: 06 0.48 : 0.44 : 0.39: 0.34: 2.22 : 0.61 : 0.17: 0.58: 0.16: : : 7 ; ; : ; ‘ ; 
ery bs - 0.48 ; 0.54 ; 2 0.61 0.17 0.58 ; 0,18 : 6.56 0.18 : 0.61 : 0.12 foal re + @ 3: @ ; 9.65 ; 16.7 3 27.5; Sol: &@ : e@ :; 0.37; 0.12: a : e :; Plot L has a permanent cover 
: 0.56 : 0.30 ? 0.28 : 0.27 2 0.88: 0.74 : ; i ; : : ‘oe ; a : ; ; of timber, brush, and grass. 
_ a i - i Ate . adh 2 ‘ _ : G.08 : 0.02 : Oaee re S808, 2° Mica ee Vy a ia a eee PR ee eo ee: a ; Plot J has a permanent cover 
: 4 : . . . . ; . . 3 4 3 $ 3 - ‘ é * e ° : . . . . . ‘ : 
: : > 0.56 : O. . : : ‘ Bi ; ; tyvos 3 H : : ' : ; ; ; ; : of native sod cut with 
: " zr: 0.72 5 0.60 or 0 56 0 SL : 0.42 : 1,19 : 1.05 : 0.29 : Oar : 0.16 : Beks ? 0.23 . 0,41 3 0.08 $ 0,03 Hy 0.01 3 e $ e 318,40 3 34 ey i 41.3 t Tied 3 2 0) e t A : 0.24 + 0,001: e t numerous gullies, 
; ; ; : : : ; : : - . . : 4 ; 3] 3 : 3 : : ; : : : 3 : : Terrace 6-£ is a level ter- 
es. 2.16 : 1,80 : LAO = LIL7 ; 0.88 : 0,50 + 1,40 ; 0.38 . 0.20 2 C087 ole": 8.03 : 0.5142 0,06 ; a3 are : 6 nw Si *. 0.06.2. SoD t 66355 0 Gar: a e $0.77 3 0.023 a t 8 : race 648 feet long with 4 
; : a A 5 . : y 4 ? : ; ; : : : 3 : : t : : : : t : : feet vertical spacing, Plot 
a sis 6,00 , 4.68 : 4.20 : 4,35 ; 2.84 : 2.96 ae ta ; 6.17 ; 7.49 . 2.58 261500 i 5 ey f= H 9.54 3 1.80 H 0.61 + [> way fa $ e : 6 :70.60 2 aa ee 49.6 $ 17.9 tnS 3 e 214.53 3 3087? : 0,006: e : 13 contains 3.61 acres of 
be . , ; s . ; ‘ . ; mt : : : : | t 3 : : : : : i : : t : ; cultivated land not terraced 
june = «3; : 096 ‘ 0.84 % 0,54 : 0.65 + 0.52% 0.381 : 0.54 2: 0.15 : 0.14: 0,05: 5.56:0.10: a : a : a :{em ¢: @ 3 @ 321,60; 5.7: 26.8; a a; e a :Odll: a :+ e : Plot 15a has five level ter- 
; : ; : : i : 3 : ; : : : : : : : : : : ; ; : ; t 3 ; : races on 3,15 acres of culti- 
i * 4; 2.28 : 1.86 : 1.68 : 1,44: 1.14: 1,09 +: 6.80 : 1,86 : 2.96 : 0.94 :22.17 : 0.62 : 3.44 : 0.65 : 0.23: 004: © 4 @ $74.60 ; 56.0 ; 60.4: 26.2:3.9: eo : 5.47: 1.60: 0.003; e : vated land, Ravine A drainage 
: : i ‘ : : ; : ; : ; : ; : : : 2 | t t t z : : : $ t 3 H : : area comprises 35 acres of 
+ 5: 1692 : 1.68 + 1.64 : 1.44 > 0.98% 0.73 *: 3.62 : 0.99 : 1,08 : 0434 :22.17 = 0.62 : 1.05 : 0.20 : 0.06 3 |0.01 ; @ 3; «© 360.50 ; 26.0 : 446.8: 9.7;:1.2: e 5.69 ; 0.47 : 0.006: e :; terraced land. These four 
: : H : : i $ : : eft : : : : : : H 3 i : : H H 3 $ : : Plots supported winter wheat 
: " 233 1692 1.56 : 1.44 : 1.38 : 1632: 0.90 : 1.57 : 0.57 : 0.55 : O.ll : 2.02 : 0.06 : 0,93 : 0.18 : 0.05 $1002 PG tw else + 6.8 ¢. BeOS eet 0.4: & f 8.78.:.0.15 > a e@ : cover during the winter 
H H 3 Hy : : H ; : : : oo : ; : : : H H H : : 3 t t ; $ Hy 4 : months of 1931-32 and were 
: " 24: 4.80 ; 3.84 : 3.60 : 3.54 : 3.24: 2.84 +:20.76 : 5.535 3 8.49 : 2.69 167.05 : 1.88 2:15.65 : 2.57 : 4.06 + }/%70; © 3: © 1:94.50: 79.0: 66.0 ; 53.3 313.4: e@ 122,77 : 5,05 : 0.103; e : plowed with a moldboard plow 
t t Hy H $ 3 H : - ¢ ‘ae? : : r : t £ 3 : 3 »? t 3 : $ : 3 : during the first week of 
‘ 26: 0.48 : 0.36 : 0.32 : 0.30 : 0.28 : 0.83 : 0.51 : 0.08 : 0.22: 0.07: 4.05: O11: a : a 0.02 ¢ Ol, @ : © 1250020: 14.2: 3.0%; ai: 1,1; eo 3; 1.18 ; 0.02 ; 0,012, e@ ; April 1932. Cotton was 
¥ : : : : : ; : : i : ve : : : : ‘ t ; s : t ; : : : : , 3 : planted in contoured rows on 
BO: 1056 : 1eO02 : 0.84 : 0.84 : 0072 : 0.42 +: 1,37 : 0.38 : 0.99 : 0.51 115.96 : 0.45: 0.935: 0.17: a :}/@ +: @ +: @ 250,50: 27.1: 49.2 3:17.4: @ : e@ 3: 2.39: 0.18 : 0,044: e : May 15, 1932, cultivated on 
y ° : : ; : ; r : H : : : Hy t H : : $ : $ 3 ee : : $ : : : June 15 and July 20, and 
5; 4,56 : 3.72 ; 2,88 : 2.34: 1.64 : 1.76 321.63 + 5.93 : 3.49 : 2,69 158.15 : 1.65 :13.18 : 2.47: 1.57 :(0e24: @ +: @ 7:53.50 ; 56.0: %.0 : 35.5 :10.3: eo :15.20 : 2.84: 0.010; e : picking was completed on 
: , : : 3 $ H 3 H 3 23 at 3 : Hy : : : : ; : : »: 3 H 3 $ 3 : : October 14, 1932. A cover 
. 4 a p + 0,08 3:21.24 : 0.60 ¢ 1044 : 0627 : Os257 04s GQ : d 717.50: 9.4: 40.09: 2,6; 0.9: 10.0: 5.63: 0.54: a : 0.17 : crop of winter wheat was 7 
oAe% : 7 ; 224 : ator 1,52 . mate ; 5.12 : 1,40 : 0024 = bee : . : ° ° 4a } : : : : : m : ‘ : : ‘ : ; ‘ planted on October 17, 1932. : 
: : : 2096 : 2040: H : + B5e0 sO hw : 0.44 : 1.05 ¢ 0.20 : 0.30: 2,005 é 0.49 ; 0.45 get ; 20.0 29.1 Sel: 0.98 5 15.8 ; 4.46: 0.45: a ; 0,06: 
BM icant oct PYORLNGS eee ieee eames gk Sy lee gl in ey Gee wen fg bigchsy Oot ee . 
; oe ‘: : ; : iis, a 4 a oy Aap se : a (27.0 $15.5 Jaan) RM ee ie 0.20; @ 3: a 3 
oe ‘> awe a : : ae. 1 ae 142,80? eee : oe 
e , % 3 : : iS 0.03 t & »y t a 3 a $ a . 0.12 3 0.10 242,80 . 8.7 : 15 .od; = ¢ 3 a 4 14.4 $ 3042 3 0.05 $ a : 0,08 3 
t 3s ‘ : ae : ee : : H H 3 : H t H H t ; ry 
‘atest bs : : j ; ; : : : ft : : : : : : . - 
or no soil loss rt ae a : : : : : is : : : : : ‘ z 
a= ff estimated - : : : H 3 t t 3 3 : : ‘ : 
ord due to instrument failure : : : : ; : : bs %- : ; ; : : “ 
apling unit and Recorder Se ee eee : : : : 3 
: tt  ceteemmiennes mentiiaidiemen 3 : t me : 3 H H 3 : 
5 2 3 ee 3 ; t t it : : t t $ : 
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Be Ranoff in per cent of rainfall, from gullied grass 
lands is mech higher then runoff from areas with unbroken cover 
and is less than from cultivated areas. 

4. Poreentace of yainfell sppenring as runoff on cul ti- 
vated areas with level terraces is less than the runof? from areas 
with graded terraces or from fielas net terreced. 

5. Conservation of moisture by level terraces on the 
rote Yernon soil of the Guthrie station caused decreased crop 

yields during the four years ‘of record by drowning of the oo 


Crue 
ia the terrace channels. 


6. The per cent of rainfall which ran off ontarreata 
om cultivated Plot 13 was about the same as the ber cent <i 


a4. 
2 net 


on the ® graded berraces.. 


7 Soil loss y nod Plot 13 wes at nine times the wun of 
less from a terrace saarnnit mile long with a varieble grede from 


+ va, “wr 


"OM te 4"/100', 12.5 times the rete of loss from a terrace 1,500 
ee feet} long with & sous tens erede of 4" /100', 25 times the rate 

og ‘from & level terrace i, 500 feet long and at a rate ‘varying from 

33 to 74 times the less from a short level terrace under exactly 


* “comparable conditions. 
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EXPERIMENT WO. 123. 
quite wn Subsoiling Terraced and Unterreced Land. 


As has been stated under Rivéetientd ‘Ne: 4,4 wabsoiling 
_Xperiment was conducted on terraces 1-F and 2-F. The north portion of the 
‘terraces was subsoiled to a depth of about 14 inches and the south portion 
cwas plowed: in the usual manner’. The subsoiling wee done in the fall of 
1929 and was repeated again in the early part of 1932. From the crop yield 
leas listed under Sisbeinint No. 4, it may be seen that the subsoiling 
caused no increase in eas sy The wanes standing in the subsoiled portions 


of terraces agi end 2-F ers perrdaig about four days, or 19 per cent earlier 


Ie y 


in "1931 t than was the case on the land plowed in the usual manner. This 
"ee element was apparent in about the same ratio for the year 1932. This 
“slight shortening of total time after rains before. farm operations can be 
| Vain, would not justify the emense of subsoil plowing. It may be, how- 
ie, Nuns in years of very low rainfall the effect of subsoiling this 
particular type of land would be sufficient to justify the operation. Further 
data must be obtained before conclusions can be drawn. Another experiment 
to determine the effect of subsoiling was conducted on a neighboring farm. 
An area of 5.98 acres was obtained for this purpose, and e gully running 
roughly north and south through the central part of the area was selected 


as a division line between the two plots. The west plot, amounting to 5.31 


acres, was subsoiled to a depth of about 14 inches and the east plot of 
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2.67 acres was plowed in the usual manner. ‘The slope of this land is 
quite uniform and averages about 4.5 per cent. ‘The total area was planted 


to cotton during the years 1930 and 1931 and a record ef yields was kept. 


2 == ef 


LIN? COTTON FTIELDS . (In pounds) 


sce @8 20 jee 


e 
84 per acre 


31 Y 


_ Subsoiled 82 per acre 


: 
: 
: 73 per acre 72 per acre 


os «- se 8 2 


Normal 
Pye 


This difference in yield of approximately 10 pounds of lint 
cotton per acre cannot be entirely attributed to the subsoil operation since 
2 soil survey indicates that the plot which was subsoiled has a slightly 
Eset soil than the niactabned ion plot. Even if this were not the case -: 
inardone as small as recorded would not justify the added cost of subsoil 


4 


plowing with cotton selling from 6¢ to 10¢ per pound. 
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EXPERIMENT No. 14. 
Tile Drainage of Level Closed End Terraces. 


This experiment will afford information on the effectiveness 
of a tile drainage system when applied to level terraces designed to retain 
all the rain water. In the early months of 1932, a tile drainage system was 
installed on the portion of terrace 2-F that lies south of the central dividing 
levee. This is the area that is plowed ina normal manner to compare with the 
subsoiled area north of the levee. 

Forty feet of drain tile four inches in diameter were laid in 
the channel of Terrace 2-¥ at the extreme south curve, and covered with loose 
rock to a depth of one foot. About one foot of topsoil was placed ebove the 
rock. The outlet "T" was placed at the center of the forty foot section and 
was concreted in place. The outlet title line, 190 feet long, loads from the 
south point of terrace 2-¥ along the divide between Fields B and © to apoint 
just, below terraces 3-B and g-C where it empties into an open ditch. The fall 
of the outlet line is four feet per hundred feet of line. 

. The water entered the tile rapidly after storms, but the head 
off the outlet line was so great thet the soil above the rock inlet was forced 
through the openings between the rock, leaving an open ditch in the terrace 
channel. This trouble continued during most of the major storms of 1932. For 
smaller storms the tile drained the excess water from the terrace channel in a 
shorter time than was noted for Terrace 1-¥. Yor storms of this type, there 
was not sufficient standing water in the terrace channels to give a fair measure 


of the efficiency of tile drainage. The tile system will be reconstructed in 


1933 and further comparisons of effectiveness made. 
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BXLPERIMENT WO. 15. 


Runoff and Seil Losses from Large Terraced and Unterraced 


Cultivated Watersheds. 


This experiment affords information on volume and intensity 
of ronoff from comparatively lerge fields when terraced, when not terraced, 
and under different conditions of soil and cover. 

Wass. Terracee 1-B and 9-B inclusive, and the north ends of the A 
térreces comprise the Ravine A Watershed which together with the drainage 
avea of the Cottonwood River above Guthrie represent the present layout 
for this experiment. 

A Parshall measuring flume of three foot throat width was 
installed near the head of Ravine A for the purpose of measuring the volume 
and intensity of runoff from the 35 acres of terraced land in the wetershed. 

The installation of the measuring flume was not completed 
until late in the fall of 1951, «nd as a result, runoff measurements are 
availeble oniy for the rains of November. For 8.10 inches of rainfall during 
November, 1931, the per cent appearing as runoff was 11.90 inches which was 
considerably lower than copresponding figures on unterraced Plot 13, and on 
most of the individual terraces in Fields A, B, and CG. 

Eunoff measurements by seasons and for the total year 1932 
are listed in Table 14. These figures compre closely with those for terraces 
in Fields A, B. and ©, and are condiderably below those for unterraced Plot 13. 

The hydrographs of runoff for the Revine A area during the 
storms of June 24th, end October 8rd, 1932, are showh in Figures 37 and 38. 


These graphs indicate that runoff from the terraced area is of low intensity 


and uniformly distributed over the storm period. 
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An automatic water level recorder is installed on the 
Gettonwood River in Guthrie. A gaging station is installed in connection 
with this recorder and staff gages are installed for measurement of the 
Slope of the water surface over » known course. It is planned that these 
measurements will give accurate knowledge of the river flow for all seasons, 
ts pl different conditions of flood flow, and with various channel conditions. 
dcaples of the flow will be taken at regular intervals efter the exprimental 
work is well ake way to secure a measure of the soil carried from the 
drainage area of the stream. Collection of data from this experiment will 


not start until in the spring of 1933. 
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EZPERIUMENT HO. 16. 
Strip Cropping in Combination with Small Terraces. 

The value of a bDombination of strip cropping and small ter 
race ridges on land severely demuged by sheet erosion is the subjedt studied 
in this experiment. 

Of eta: The experiment ig located on the east portion of Field D, 

(See Map, Figure 1). he lené in this field, which has an averege slope of 
about 5.5 per cent, is severely affected by sheet erosion. 

wee, oc” Wive small terraces, spproximating lexge back-furrows, were 
Wullt on the erea in the latter part of 1932. The ridges were each built in 
Seven rounds with an Oliver eighteen inch single bottom sulky plow. Ubon 
Completion they averaged sbout sevsn feet in width and were about eight 
Giithes high. Yhe ridges are level snd drain to the east. 

Gah ooo It is the purpose of this study that everything connected with 
it shall te as practicable as possible and capable of construction by any far- 
ter with the tools thet he already has available foruse in his other farm 
work. A strip of alfalfa extends 15 feet on each side from the center of each 
mall terrace. The interval between these e:mll strips will be planted each 
Year ina row crop of cotton, corn or cowpeas with the upper edge of the 
Bifaife strips es the base line for planting. <Any short rows which may 
dewilop shali be pointed up into the lower side of the next higher alfalfa 
Btrip. 

eae he ordinary farm practices such as plowing, cultivating, and 
planting will be carried out in the usual menner except that they shail be per-. 
formed parallel to the alfalfa strips. ‘The effect of this combination of 
srosion control methods will be measured in terms of crop yields, and, if 
funds permit, by the use of some type of measuring device. Records of this 


type will not te available until the year 1935. 
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BEBXKPERIMEN®T? NO. 17. 


~ Cally Control Studies on Pasture Land. 


Sagineet: 


a a To check erosion end reclain gollies on pesture land by means 


YS) ef check dams, forest trees, shrubs, and native grasses is the object of 
Le Bhais experiment. | 
& severely eroded 110 acre farm, abandoned for agricultural 


use, located east of the east fence of the erosion station was loaned by 


_ #prthe State of Oklahome as an axperineatal tract. 


. ALeng Fo Greaups of typical and comperebdle phere tc have been selected 


with the view of comparing various methods of gully contrel within each 
group. A check against gullies with no control will also be obtained in 
each cese. In some instances a study of mechanical methods alone, and in 
other, forest and shrub growth alone will be used. A combination of methods 
will be carried out in som gullies. 

Check dems will be constructed of stone and brush obtained on 
the farm. The shrubs, wild plums, and buckbrush will be obtained locally. 
The forest trees consist principally of black lecust, Chinese elm, and osege 
orange, native grasses, principally blue stem, will be allowed to grow and 
their effects on checking erosion will be observed. When trees are used they 
will be planted back of the dams, along the sides, and in the lower part of 
the gullies. ‘They will be spaced approximately five feet apart, depending 
upon size. This experiment is to pe put in at the lowest possible cost, to 
show thet @ farmer can do gully control work at little or no cash outlay. 


Which will be furnished, at no cost, by the State Forester of Oklahoma. 
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Exnerimens 1: SUMMARY OF RESULTS OBTAINED 
ON 
| THE RED PLAINS SOIL EROSTON EXPERIMENT statioy 


FROM 2929 tol 932 ITwelusrva 


Trends and ¢onelusions for the Guthrie Station are based on 
observations and measurements collected over a four-year period. All run- 
off measurements are based’ on collections for a three-year period or less, 
and soil loss records are complete only for the yecys 1931 end 1922. This 
brief period of time wust be borne in mind in making interpretations of 
results. 

“RESULEIS 
Experiment No. li- 

1. The per cent of the rainfall which appears as runoff 
decreases as the. vertical spacing between terraces increases, due to the 
increased opportunity for percolation. 

2. Soil loss in tons per acre increases directly with the 
vertical spsciag between terraces when the ground is bere, in fellow, or 
cropped to clean cultivated row crops. 

3.. When the field is cropped to close growing drilled crops, 


such as oats, ‘the soil loss is not greatly influenced by the vertical 


spacing. 
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Experiment No. 2:- 

4. ‘he per cent of the rainfall appearing as runoff decresses 
to '& small extent with the grade of the terrace. 

5. The intensity of runoff decreases decidedly with decreased 
iiedi'ed terrace. 

. 6. Yearly soil loss per acre is about one fourth as much on 
the Yevel terrace as on the terrace of six inch grade per 100 feet. 

7. The terraces with four and six inch grades appear to retain 
the desired grade in excellent manner so long as the outiet is protected 
ftom scouring, while the two inch and level grades are subject to irregulari- 
ties produced by channel deltas. 

ieee 8. Crop yieldsis lowered on the terrace with six inch grade 
by Scouring and is lowered on the level terrace by drowning. 
Experiment No. 3:- 

9. Runoff in per cent of yearly rainfall is about twice 
as large from terraces located on the severely eroded land contained in 
Experiment No. 3, as from the terraces on new land. 

“40. Yearly soil loss from the terraces on eroded land is 
approximately twice that from the terraces on new land. 

$s 11. During severe storms the absorption capacity of the 
new soil is overtaxed and the variation between soil loss and runoff on 
eroded and virgin land is not equal to the yearly average. For lesser 
storms, the new soil is able to absorb the moisture et a rapid rate and 


the variation between eroded and virgin land often exceeds the yearly average. 
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1. Crop yields from the terraces located on the virgin 
lend of this experiment were from 31 to 150 per cent higher than those 
from the terraces on eroded land. 
ms BB. Reduction of crop productivity on the soil disturbed 
_by. the F herrasing operation practically disappears after the first two or 
three years of service to the terraces. 

Experiments Wo. 4 and §:- 

14. Information thus far obtained upon level terraces with 
Rotoutlet on the eroded soil of the Guthrie farm dictates thet they are not 
satisfactory because terraces of excessive height or extremely small verti- 
cal spacing are required, there is ; serious decrease 1k Whe yields due to 
drowning of crop in the channel and delay in harvesting saaruitiae wal wet 
terrace channels hinder the ‘etaiiny’ denne of farm operations at theproper 
a a / 15, For terraces located on virgin lend, it appears that 
sbearosien takes place at a sufficiently rapid rate to prevent the necessity 
of unusually high terrasSes or close spacings. 

Experiment No. Zt- | 

16. Cost of terrace construction will vary greatly with the 
Mos ver ea ey skill, intelligence, and vigor of the machinery operators. 

17. Soil extremely dry and hard, or extremely moist will a 
Ancrease the cost of construction. 

18. A vegetative covering that will ied the machi nexy 


tends to slow ta the rate of construction. 
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- ; 19. Short terraces are more expensive to construct than 


Jane 


Ren ives: 3s to the Spcreased percentage of time spent in turns. 

ail’ des 20. Cost of construction per mile of pers not includ- 
ing 4 depreciation of machinery, will decrease as the size of the terracing 
machine is increased, provided sufficient traction power is always supplied. 
ee Bhs, It requires more time and labor to build a terrace in 
heavy ita than in a sandy loam soil. 

a Re Roots, rocks, sprouts, and stumps add materially to the 
cost of terracing. | : 

oe 23-6 It costs about twice as much to terrace cultivated Land 
with, Leg ts 1 gullies as it does to terrece cultivated land of a uniform 
ngeere; | Fepio enpnhay increases with the number and size of the gullies. 

24, Terracing costs secured on soil of one definite texture 
mas, were ys ity vill not 5 applicable to @ soil of enother texture and 
degree of woxkabili $y; sa | | | 

Te 5 On siapes of Leas than about four per cent, it is more 
seonentonl to waslé terraces from both sides equally, but when the slope 
excecds this amount ib is cheaper to work from the upper side only. ) 

a. The one way disc plow, using discs 26 inches in diameter, 
pre wailed t terraces equivalent to those built with the blade terrecer in 
sppreginately the same numb er of rounds. Only one man is required to wperets 
the wait of tractor end one way dise while two are Fequired to operate the 
tractor and blade. terracer._ It is subject to a major disadvantage, however, 


i 


in that it will not function efficiently on wet or very damp ground that may 


be essily worked with a grader. 
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Experiment No. 8:- 
onuinig 27. The major objections to existing farm implements 
when applied to terraced land are lack of self stabilization on steep 
slopes, lack of flexibility to accomodate sudden changes in surface, and 


impossibility of quick end ready adjustment. 





e Si- 
28. The ridge and channel yields individually, for terraces 


4-B to 9-B, were higher than the interval yield in 1931, but in 1932, the 


“channel yield was slightly below the interval yield. This was caused by 


‘ponds which formed at old gully crossings in the channel and remained there 


“@uring the long series of spring rains, thus drowning out much of the crop. 
= ori: i No. 10:- 


ee 29. Low dams are more successful than high dams since the 
water falls a shorter distance below the dam and there is less tendency to 
‘rode the bottom of the gully. ‘The gessure of water above high dams is 
Pufficient to force out silt that has accumlated in the open spaces of the 
more porous dams. From the standpoint of both economy and successful opera- 
tion, it is believed that a height of about 2 feet is the most satisfactory 
For Gheck dems in small gullies. 

30. The greater the flow of water in the gully, the stronger 
shoulda be the anchorage of the dam. The flow of water in the gally depends 
fipon the size of the drainage ares. Brush dams without anchorage have not 
been found satisfactory. In small gullies with a very limited drainage 


area some form of light anchorage such as a few loose rocks should be placed 


on top of the brush. 


“pdnome Lqmd weet patiaize of snoitestse zetan oat aS 


&s 


geese Pa gottastitéase tea ie doal ous bast heoaried ‘a best 














CSS i ads addin ttieins A oe ee» 


sooersed wot yelurbtvtind afer feanado bos ek bse as 2: pees 


Capped EM Po som a 


‘phd sonie amnd Mid nod} Iotessooue etcm ox sash BAN es ; 
coal bene 

at taunhand weet ef ersdt hes mun eld weled jieetath whines ila = 

e2 esab yhe evoda retew te eran nen, edt wiley odd ‘to ‘motto of edi ne 

ect to aeoage seqe edt ai bets (anroos ea tects ite ‘tuo oor0? af : : 


IgG ivtsnovexs bus wnonecs died te tatognats acid movi vena 


m3 Ure ees) 


iid 
eiedostetias deen ods at toad & trode Ye ° Heated a ‘fadt bevetied : 


cf Bite ay 


’ askiiag Lame as ‘enah 
rez in ride: wast f eee 
negnoste odd thing, esd xi widen to weit edt ‘mixoen on 8 Be 


ehmeqed ei Lirs add ab todaw to wolt ot? “saab ‘ont te. Sos ott 


: Coy Sen Se eee “ee ‘a 
fon evadl eastodons dross br oun dinars aete spacings edt et: 


ue tly of es 
“egentenb Bod amit gier s dd iw sei tty {tenn nt “ryrotoete tas isa ba 


eoalg 26 bivede tw eeoel wet Py es tone waecedane bdotr ty fest Lit 


“TONSTR B 2 Saw isan ver Z é 


ay) ae 


31. The sides of the gully at the location of dams should 
, be protectad against washing to the top of the bank or at least as high 
as bao water in the gully is expected to rise. The most commen failure 
of check dams consists of erosion st one or both ends of the (am. 

32. An apron should be built below impervious dams to 
prevent the falling water from eating back under the dam. This is also 
a very common cause of failure of check dams. 

23. For the best results the top of one dam should be placed 
at the level of the bottom of the dam above. The results of the experiments 
showed that it would be possible to place the dams further apart than this 
since a fill occurred the total distance between the dams in Gullics F and 
G. However, it is believed that the better results will be obtained where 
the Soke is observed. 

34, The check dams should not reduce the cross-section of the 
gully sufficiently to cause the water to overflow the banks, as this usually 
results in the erosion of a new parallel gully down the slope. 

35, More rapid filling above @ brush dam occurs where the 
bottom of the gully is covered with gress, straw or other similar material, 
the finer brush placed next to the straw, and the larger brush placed and 
packed so as to reduce open spaces in the brush to a minima. This method 
tends to prevent erosion along the sides or bottom of the gully which re- 
sults in washing out a hole end undermining the dam. 

Experiment No. 12!~ 
36, A cover of woods and brush insures percolation of rain- 


water into the soil, thus preventing runoff and erosion. 
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3 a7, terge gullies, when left unhindered in abendoned 

= gress ‘Lands, tend to enlerge from yeer to year and will in time con- 

: : pletely consume the srea. 3 : 

Sin 38. Runoff ia per cent of rainfall, from gallied grass 

if lands in mach higher then runoff from areas with unbroken. cover and is 

: “less than that from cultivated sress. 

39. Percentage of reistall apoearing as runoft on cubtiq- | 
nine areas with level berrenes is Jess than the yunoff from areas wise | 

. : grade’ | terraces or from fields not tarraced. 


40. Sofl loss from Flot 15 was at 9 times the rate of lows 


i “from a ferrece one-helf mile Long with a variable grede from 0" to ri /r00", 


ie 2. 5 times the rate of ‘loss ‘from a terrace 1,500 fest long with a ‘constant 


; a "grade of 4" /200", 25 times the pate from & Level terrece 1,500 feet long 


“ond. at a rate aigthe from 35 to 74 times the loss from 4 short 16903 ter- 


| 3 = race under exectly comparable condit iens. 
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